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^ ^ - ^ = fhji^g' study" investigate good readers, ^ 

.M ■ • •. ^ ■'. ^ , ' ' I . •.\/ . \=;\ 

: ddffference-pd©r 'reades^s^ arld^de^icit-pDor readers, at tfe fpurth' 

-. & ' ... - . . . . .. J J, 

.grade^ level 'differ in^thiir use of imagety %ihilm reading.^ Thirty 
' good^aaders, thirty* differenpe-poor read^^^ « j 

" poor , readers were 'selected 'op Vthe basis., of gttoford Pi' a^^^t3.& y 
/ Eaading Test scores ffom a total of 236 fourrfi grade students who;^ 
, ' .formed the si^jact pooi. ■ rhere\^v/are equal nuir^ers of boys and girls 
-*^^in aagh raider group/ and the %ubjeGtp wsre matched on SE5 using , 

• ' ■ ■ ' ■ ■ . -V - - ■ ■ ■ 

^ ' ^ parantal occupation as an index of SES* — , ^ . ■ ■ 

• ' 'These 90 subjects ■ performed €he folLowing ta^ki:- Each subject 

read two passages, 6na at ^ the third <^ade level and one at the fou^h^ 

\. { . ' s ■ ^ / ^ ■ - ^ ^ . * ' ■ \^'^'t 

drada level, subjects were instructe^d to stop at the end of each 

' ' " sentence. If the sentence gave them^a gic^tura. in their pi^d^^^ay , ^ 

r -were asked to describe itV^If the Baritence did not ^ give thain a '% . 

ypicturer they were p-nstr,uatid to say "no" and to continue reading* ^ ^ 



J 



Each subject also^nswer^d f iye^ comprehensipn questions a^out each 
pf the two passages. The subjects* reiponsas ^sre; then analysed 
iri terms' three variables ! (1) nuiitoer-of .images reported ^or, each 
passage, (2)^ text dependency of the images reported, and (3)" complete- ^ , / ♦ 
ness'of the images' reported../ The remits of. this analysis showed * 
that there were significant|differenca| betw^ good readers and. 
difference-pDor readers, apid be-^v/een go^d readers and deficit-poor 
readers/ for* number Of images reported and fot the te^t dependency . ' | 
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r™-- of- the'' images repor .These 'dif«ey^A<?sS t^oK^t ^^kih : ■ . - 

• g'odd readers. ' ■ The' differences betweeii dttfe^&flv^'-p^^^ ieiioii^ . 
* jJoor headers were^not sign tpe v#ti#yia#, ktA^^fi"^ 

' ' .'were no significant differences amoiif , ftriy Odf tuy y#&4#^ f^V 
conipl&teriass -o^. the images reporteci^. . . ■ \ 
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>FurpOBe and Rati©naie . ' * ' f . 



- Tlie purpose of thds^^tudy ^as tcP Inveafeigate. how good ^eaderSj 
dtfferenae-poor refers .an^ tha fourth grade^ 1^ i 



level dtffer In the way they use ^mas«y.^ Mf ference-poor readers 

' ■ ^ . . - ' ^ ' ' ^ ^ ' ■ '. 0 "■ ■ " " y ■ ■ 

ire defined as poor readers who have good word attack ekills, but 

■ .'^ ^ . ' ■ ^ \ \ ■ ^ ^ [ ^ ; ■ ^ . ^ ■ 

poop qpmptehet^aion skill and deficit-poor readeA rte def±ned\as,; 
poor' readera who have poor word attack skills and poor comprehension 

-■'i ': \ - ' . I ■/ . : ■ ^■ - ■ ■ ■ 

aKliis <wiener i Cromer, 1967). This/study was daslgned to proviae 
direct support for the aBsumptlon that good readers ^us#. Imagery and 
use It effectively while^pgor readeis either dp not use At or iise 



tt ineffectively i ^ ^ * ^ 

Rat ionale for the PrbblCT ^ : ' , - , 

Two araasi of research literature pMvida the ratlcbale for this / . 

study* i The fltBt area ^ research that coiic^s toag^ng as a general ^ ^ 
laaining strategy. The research in this area demoMtrates that 
^individuals use inental images as they thlriki timber learn and , 
it provides y Che background for making the as sump tion> that imaging-- ^ ^ 
>hlle . readlngt is an affective learning strategy^ The second area is ; 
research that! investigates the relationihtp betwaen taaging and * ^ 
teadlng comp^ehenstoa. The s In this' area show the need for 

this study a4d provide the basis for the research questions ^ . . 
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^' - . Tmaelne--A Ga^eral Learning Strategy ^'.^ Pavlo (1974) iitescrli^es ■ ^ 
^"a'auaa codlna 'theQ^ of khotjledga. 3ased on his own Ms^arch, Pavlo. / 
. (1974) suggests that, ''verta^nd^nverbal infprmatl^^^ 
^ sented and pwceBked in .dts-^Act hut interconnected symbolic, ^ • ^; 
systeis^' He refers to the syLte/fthab Is .stfAtialized for proeeBilng 
. nonverbal Information as the "Imagery system" ^d to the other that ^ - 
is apeclalized for dealing with linguifltrf.c units and generating : 
.speech as] the verbrfl system. 'According to Pavlp (1974) Koth-systems , ^ 
Vare capable of ftinctionlng In dynamic and flexible mys to rmorga- 
^Ize, mnlpulate,vor ttansf orm cognitive Information." But Pavlo's 
' main point is that not only do these syst^s" perform these functions 
' indapendently, but they ^Iso perfo'™ th^ inl atf Interconnected 
^ fashion 1 



\ 



The reciprocal asaWptlow that the two 

sys'teffia are interconnected is necessary to 

capture. the Idea that nonverhal information 

ean be trans(ormed intb^erbai, or vice versa. 

Thus objects can be nameff', nmea can arouse 

imagea, or such eKChangea can occur betwaen 

imagaa and words entirely at an implicit level 

without being expresaed in overt responses . . . 

None of this implies a one-to-one 

relationship between verbal representations 

paiftlcular images even In the case of > the most 

obticrete and apeciflc It^s. Instead ^asume 

■that a word or a phrase can arouse different 

images^ or an obtelt or went different verbal 

descrlptloMj' depending on one's past eKperl- 

ancB and the context in which the /referential 

ifeactione occur, 

^ :\ (Pavlp,. 1974rp. 8) 



Pavlo based duAl'-coding theory on a series of experimente 
which invasMgated whether or not individuals used a visual m^ory 
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system tp'toake conceptual judgmeiits.,; Pavio asked his ^eubjeets to, 
indicate which animai or object In a pair was the Larger undei two 
pr^sehtatiJii ccnditions. Under the first condition the ^±rs w^rls 
preBentid as litie drawings. Some of these pleture pairs depict 
congruent sizQ raldtionshlps , a Eebra was sho\^ as larger than 
In other pairs the size relationihlp was Incongruents a Bebra 
shotm as smaller than a Imp, Under the second condition the p 
were priaetited in t^ord form. The word-pairs appeared with one wor 
in sisail print and the other large print. As in the picture con- 




aition, the reiatlonship between the print aiae of the word pairs and 
,'the actual ji^e*oS^ the anitaal or object was sometlmei congruent and ^ 
somatlineo Incangruent • ' . ^ 

Pavlo hypothesised that if people do use a visual mOTory systei 
to make conceptual jud^entSs pictures would have a more direct accees 
to this ayst^ than words. Thi'^ hypothesis was supported. The 
subjects yere able to indicate which animal or object In a pair was 
the larger significantly faster under the ptctura condition, Pavio 
further hypothesized that if people do use a visuar mOTory system, 
it should take longer to decide which anijnal or object is the ^larger 
whe^ the picture-pair shows an incongruent size relationship because 
the individual would e:^perlence a conflict between the tendency to ' 
respond to the perceptual ^representation and the tendency to respond 
to the menory Tipresentation. However, Pavio hypotheslEed that this 

effect should iiot. occur for words or If it did ^occur it would be 
■ 

niuch sfflaller bflcause the words would first have to be decoded before 
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the' images could be aroused* Thus the. 'indlvldtial would iiot, experi^ * 
ence a conflict between the psrceptwal repreaentatioft and the memory 
representation* Both, pf these hypotysas were Gonflmed. The 
reaction tlmea were slower for the Incongruent than for the eoniruent 
picture condition, bat this difference was not signlf leant for words. 
Based on these results, Pavlo (1974) concluded that indivlduaatf can 
process Infojfmatlon In taa|lnaipfQrim. But more importantly he 
concluded that the plcture-wrd dlfferencei provide cleir support 
that dual cqdlng Is Irivolved. H| states, "The reac^ionv times pre- 
sumably were sl^er In the ^a^e^f wrds becans|^ni mu^'t go through 
the verbal systm In order to access the Image system," In other 
wordss Pavlo is suggesting ^'that when an Individual la asked to make 
a cjoncaiitual Judgment about concrete objects presented in printed 
formp "the words must first be decoded using a verbal strategy; then 
the Individual coimpares the ^ages held In memory. This sequence 
essentially describes how Information is coded using two codes, 
visual and verbal* , ^ 

This dual ^coding theory when applied to the reading process 
sugiests that soine Infonnatlon Is pracessed sqlely by the»verb,al 
system, but some of the words that are read activate imaglnal repr as- 
sentations* Whether information Is processed In verbal form or Ih 
Imaglnal form would then be dependent upon t^e concrete and abstract 
qualities of the words read, the readerf^^Kperience with the wrds 
and perhaps upon the implicit ability of the reader to use the verbal 
and imaglnal sv^ema saparately and in an Intarconnected' f ashdon. 
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Kat2 and Pavio (1975) further aKplored the^ roles of Imagery In 
le&tning^V The findings of Kata and Pavlo ^re especially ImpoYtant 

^ . 'V • ^ ^ ' ' ^ ' ■ ^ ' ^ 

for the prfeptnt study because they' suggest the Instances In which ' 

readers nilght use Imaginal and verbal strategies^ Itf^a coinblnid form, 

^ katg and Pavlo first Investigated wh'ether or ^not a concept name such ' 

4a as "a four'-f opted animal" could be reliably rated along an imagery 

dimensloni Forty- two coLlsge students rated the ease with which 27 

coxicept names evoked an Jroagd on a aeven^oint scale* PearsOTi prod- 

uct moment correlations between the average ratings of %vso subgroups 

of 21 subjects were computed. The resurtant correlation of ,90 v . ' 

Cp <*01) Indicated that concept names could be reliably rate/^ Baaed 

on these findings Katz and Pavlo selected the three concept nmes 

rated the tiighast and the three concept nmea rated the lowest for 

additional experimental Manipulation* Five Instances ^^ere chosen mB 

an liistance of a four-footed animal. These instances were then^ 

represent ed as either simple line drawings or with the labels | of ^ 

these drawings. Next each' conoept was given a CVC label* ^fm 

aacampla the concept of a four-f&oted animal might be labeled HOB*. ^ 

After a* trial where each of the five instances of a jconcept was 

paired with the concept label/ tehe subjects were tested by asking 

them to supply the concept CTC label when just a picture oc, label of 

the instance alone was presented. Subjects were randomly assigned 

to either a condition in which they were given^xpllcit instructions 

to uae toaglnl or a condition In which £he instructions were neutral 

with respect jto imagery. Half of the 'subjects in each condition 



perf ormelT' the paixed=assoctate concept task 3ust\ described wlien the 
Instaaqes Vers presented as simple line drawings i^hareas the other . 
half performed the task when the instances ii/efe ripyesented by £he 
verbal labels of the drawings* Based on Pa^^io'^ dua3--codlng theory 
(197^) which assorts tliat copcrete ev;ents can be\cbdei\both as 
Images and as words, but abstract; events arfe more'^ikel^ tQ be Gode4 



only in verbal form, Katz and Pavto (1975) hypothesised "that con- 

' ■ ' ^ V \ ■ 

cepts rated h^gh In Imagery should be more eMsily attained xthan/ 
concepts rated lo^ on the imager^^ scale becateSa in the\ former casei 
subjects ean make use of both a verbal and an imagery ^system to solve 
this pTobl^m^" Because they a^imed that the subjects ^Stild be more 
likely to code Instances as Images whea they.i^ere presented, pictorial 
sttBiull or given Instructloiis'co user Imagery than wften phey ware 
given TO rt^l^ Stimuli or Infft^ctlbns neutral j^lth respect to Imagery , 
they fyrthti hypptehesized that plctutes and Imagery Ins true tiona 
would Improve concept learnlrfg. All but one part 6f these hypotheses 
were supported by the results * ^ Coiicapts rat#d easy--to^lmage were 
attained after significantly fewer trials than concepts rated ^ 
dlfflcult-to- image and the leaCTiing of the easy--to~ Image concepts 
occurred after significantly fewer trials ^hen the subjecti' ^ere 
instructed to Image than when the Instruct Ipns i^ere neutral with 
respect to imagery, The plctcsrial presentation dlf not facilitate 
learning over the verbal prasehtatloii* 

The grinding that the concepts raced eaay-to-image were learned 
fflore easily supports the part of Pavlo-s dual cadlng theory which 
Suggests that certain concepts are pTocessed by both a verbal and an 



iiaagery syitem* Since these concepts are processed , in two ways they 
are learned mori easily. The f indii^ that instructions to image v 
facilitated concept" learning is of parclcular Importance for this 



Study. The finding suggests that an imagery atrate^ would aid 
readers liot only in sifflple remembering of what tftey rWad but alsd ii^J 
attai!|lng concepts and in understanditig what was read* 

PaviDp (1971, 1974) and..Kat2, arild Pay^o (1975) studied the 
imaging behavior of adul"t&. Fourth, graders were the sujbjects In this 
study, therefore, It^is Important to show that yoimg chll^^ also 
use a visual memory System and also process info ration using a dual 
code^ . * 

i 

Parlmutter mad Myers (1975) tested the recognition memory of 36 

^ ' y X ' 

four-year-olds under three presentation cbn^itions^, Uifl^ thp f irst 
conditidn (visual-only) the subjects ^ere' shown 36 sciall objects such 
as a pen or a spoon*. The subjects ^ere told to look car,6fuily at the 
objects as the experimenter put them lata a boK* Under the sacond 
condition (verbal- only) the subjects listened as the experliient^T^ 
said the names of .36 objects that were in a bojc. Under the third J 
condition (vis^al=verbal) the subjects were shown 36 obiecti and 
listened to the names of these 36 objects as they were put into a ' | 
boK, After all the subjects were sho^ or told^ all the things that 
were In the box^ the eKperlmenter asked them whether or not some othei 
things were like the objects in the box* For examplej the siibjects^ ' 
were asked If there was something like a car In the^^^x, ttiough th^" 
subjects generally parformed at a high level of correct response 



. utider all conditions, they piTformed signlflcantLy-' better under tlie 
V ^Ipual^only and the G^mblned vtsu^l--vertal condltlbna than'^ they did 
* urider the vert al--only condition, Perlmvtter and Myers pointed out| 
liQweveri that the aubjects In onm out of twelve cases spontamously 
said thi" names of the pbjects that ^ere presented under Che visual- 
only condition, rherefore'^.there was little dl8tlnGtlon between tfte 
visual— only and the combined visual -verbal modes of -presentatlonp 
These results support those reported by Mvio (19 74) in several ways, 
" rirst the reitilts reported by Perlmatter and Myers suggest that four^ 
year-olds do u^e a visual mefflory^ sys tern , Second the finding that 
there i^aa no sfgntfijCant difference hetweta the visual-only and the/ 
combined vlsual-verbil- presentation conditions and ^he finding thAt 
moat of the children in the yisiial— only condition epontaneously ^ * 
laheled a l^rge percentage of ^^he.iteDas suggests that fouT-^year--olds 
process ^nformatioii uslng^a dual code. These resiJLts are important/ 
for the- present study because they clearly ^-Indicate that ohildren 

have the ability to store lafornation in memory In an imi^lnal form 

. ■ ' ) 

well as In a verbal f om. 

Levins Ghatala, Deloae and Makold C1977) go a step further than 
*PeTlmutter and Myers .(1975) hy shoi^ltig that children can be taught to 
use a memory toage as . a learning strategy . Levin et al, , (1977) 
shovred fifth gradf children a 36 pair pictorial list in which one 
item in each pair w^s' starred* The. suhject^ were told to learn %rtilch 
item in the pair was starred ^sa that they could identify it later. 
Under the first ^Kperimental coradl.tion Clmage-Trace) j-. subjects were 



told t4 note the torreGt Item duriiig feedbaGkp atid thea with a ; 

^^ptctUTe of It tn thfelr mind ^ to turm their head ai/?ay and to trace the 
outlliie tef the plptare- irf ^ air with their finger** tJndeT the sec- 
ond experiments condition CTrace) * th&^subjects w^ere Lnstiiicte^^ to 

" traea the outline of the correct item during feedbaek on ^top of the; 

■ ■■ i, ' ■ ' . 

picture Itself, The thitd eKperimeptal" condition %?ae the controL 
-where iio/fehearsal strategies ^^ere suggested. The fiTiding of the 
levin et al*i (1977) study ^as that aubjects under the ^ ^mage-Trace 
^onditton performed at a elgnlficantly higher level of correct 
.reipoiise tliah s.ubjects under either the Trace or thef controi condl--. 
* tions . The flridl^g adds, sypport to the finding of Perlmutter and 
Hyertf (1973)^ that young chlldrenp in this c6se fifth graders can 



"^ ijse a, 'visual. peTOory eystem. The f^ciltta^ve, effect of Imager; 



''lastriictlDna auggese'Sp as did the finding of Katz and f4vlo'(lf75) 
that liMgery has value as a learning strategy, ; 

Saodgrass and McClurs (1975) fourid that instructiona to Image 
liaproved the recognition of words: at a slgftlf leant ly higher level 
'than they did the recognition of pictures. The finding Is sliallar 
to and supports the finding of^Katz and Pavio (1975). A dlscuseton 
of the Snoigrass and McClure study Is Included here because It 
siLppojts these other findings and helps to' clarify how indlvlduala, 

^or the paxposej of their studyj ^Snodgrass and Mc^ureU1975) 
repreaeifted 80 concepts i^ith either a picture or its cotcespoadlng 
name*, After being exposed to each o'f the 80 pictures accompariled 



.tise dual coding. * . ^ 



ty tlfs corraspDnding nmss 130 undergraduate college •©tudents were ^ 
given a study session wher© they were to learn 40*of they/8tf^ concepts 



Twenty of these concepta were repreaented by pictures and 25^ by 

. " s fc - . .. 

words.' / Subjects in the verbal instruction group were asked to re-- 

. i ' ' • ^ ■ ^ 

hearse verbally the ntoe of each study item,. Subjects in* the image 
instruction groups were instructeH to imag^ thi pictorial repre^ 
aentatton of each study iten* After the study session the subjects 
'were tested. They were shoxm 80 concfrptsi 40 were the concepts they 
had studied and 40 were dlstractor items. The syhjects were to 
distinguish between the concepts they had studied and tWdistrac- 
tors. The results of this study (Snodgrass 61 McClui'eJ 1975) were^ 

quite clear-^cut. Memory for pictures was tmaffacted by instructions j 

' , ^ . , _ ^ •. . : ■ ^ 

but memory for words was Improved by instructions to Imag^ slgnifl- ^ 
cantly more 'than by Instructions to verbally rehearse. The authors 
suggested that subjects may dually code simple pictures naturally, 
regardless of InspructlonSj whferaas diial coding of words may occur 
only under imagery iMtructlons. This finding agrjies with the pre- 
viously described finding (Ferlmutter & Myers ^ 1975) that four-year- 
olds spontaneously provided a verbal /label for visually presented 
objects. ' 

Pavlo (1971, 1974), KatE and Pavio (1975), Perlmutter and 
Myers (1975) and Level et al,^ (1977) have shown that children and 
adults use a visual or imaginal system as they learn, KatW^ and 
Pavlo (1975), Levin et al,* (1977) and Snodgrass afcid McClure (1975) 



■ " ■ ' /. ■ . ..- ■ ■ , . , 

have additionally sho^%Ert that tnst ructions^ to image can Im^rd've 
learning. Taken togietherj these studies demDTistrate that Imaging is 
a viable genferal learning strategy, v c T , * * 

Ipaging--A Reading bompTOhenslon Strategy p Shepard (1978) de- 

r * 'I ' ^ -J ■ ' ' 

fends the role of th6' metxtal Ittage in himan tho.ught apainat ctitlcs ^ 

who fflalntaiii that mantal imagery is eecondary or even 'petlphardl to 

verbal thought processes. ShapaLrd (1978) ^ to demonstrate the Impor- 

.tajttce of iniageryj cites famous ficientiets such as Einstfein a**^ ' T^^ \ \ 

' / - " ^ ■ - 

Faraday, who reportsd that mental images played a^|.central rola In -' 
the origin of their creative Ideas ^ Shepard ifidicatea that the value 
,of msntal ^ litiag^ry la often doubted because it is diifl-cuK to' etnpir- 
Ically studv something s'6 inKerent, Shep^tfd atresias that sgfhat Is 
needed Is Inf ormatloTi about the "nature d^f\tha Rental iinage itself 

the Studies^ of reading and imaging reviewed ift thl| '^haptas: .mlj 
shotJ that Invest igatQrs Jiave generally InduCBd (iliist^ru.q,ted^ or 
trained) their subjects t;6 .use Imagery , ' The. defree to Whicjh^ readers 
apDfitaTie0tjal7, use imagery has not been investigated nor hal. the * 
^ndture of tRe Images formed tghila reading been studied. Thought the 
.findings of the studies, that w-lllobe revised ^hera show' that Inducecl. 
Imagery has a tehdenoy td' improve reading comprehension^ they were , 
nW clear-cut. Part' of the reason for this could be that it wis not 
knoxfe If the subjects, in these s'tudies were u^ng an iBaaging strategy. 
q8 \their own before the Ind^iced treatment. For this reason there is' 

- " 1 pel' " ^ 5 

a r.eal need to establish how, readers sporitan^ously use imaging while 
treadthg* * 



Anderson rfnd Hldde (1971) constructed ttiirty simple sentences 

' ■ J* ' _ ^ « J 

^all follpwing the same The NOimi VERB the NOWJj. pattern. Th^y 



then asked 24 cMleee students to read the sentences. Half of thes^ 



\ 



,subjfeets were asked to form an Image of the event described in eadh\ 
J- - '■*;■ ' \ ■ ' 'r ' ■ " ■ i ■ • • 

^ - i sentence, arra then, rate the vividness of that image* Thm rest of the ^ - , 

1 ^' V ^ ^ ^ ' ^ " \ ^ ^ ' - . 

' subjects were instructed to repeat the sentence aloud three timea 

n': : \ ' ■ ' : - \ r . ' ' ■ 

I and then^rate its ipronuneiablllty* - A surRrlae recall teat was 

1 " \ ^ y , , " , 

1 given after one presentation of CHe sentences. The" test conslstad of 
I a mijaeographed, list of the stibject noimB, , Pollowlog each nQii^ ^^as a 

blank wh^rs the subject was asked to wr^te^the rest of the sentence ' . 

from memory* The subjects the Imagery condition recalled th^e 

V \ :J times as many words as the siijects ±% the pronunclabllity condition*' ^ 

^ ■ ^ ■ * ^ ^ ^, * ^ ' ■ ^ r ' ^ ^ ■ " ' . . ^ 

. The authors argued that the Imagery instructions facilitated ^ 
^learning by causing subjects to process the sentences in a meaningfui 
fashion. However a followiip study by Anderson and Kujlhavy (19 72) 

, showed that .high school students Ins^tructed to form^mental iTOges 
while reading a.|asi||ige silently learned no more than those ;^aked to 
read carefully* hxi interesting sideligtit of the Mderson and 
Kulhavy study was that on a post ^experiment questloimalrep ^ore* than 
half of ^the control group reported using mental imagery while about 
one--third of the group"- instructed to use Imagery said they did not* 
* It would appear that the way in which the subjects spontMeously used 
imagery ^interfered with the iwestlgators* instructions. Information 
about how readers normalky^ffle Imagery could aid in. clarifying the 
effect of iris true tfttns to nmagSi 

.T ■■■■ . • . 



\ 
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Lesgold, McCormlcir and ^blinkof f (19 75) Chained 32 third and 

fojirth graders to ^mw comic strips to 411uatr^ta passive they had 

' r^d,_. The training lasted several waeks^and included practice at 

drawing the cartoons. On the last day of training the children were 

told to imag| thefr cartooh rather than draw it and' to uge. their ^ 

Image to ramember i^hat they- had read. After this ttainlng' the 

eubjects wete asked to read a paasage and then retell every fact 

possible from thk story wtthout regard to^^eKact wording*- nhe ilma^ry 

eubjects recall^^^Ugnlf icantiy more oi the text. than the control 

/group, , - 

Pressley (1976) also trained^ chtldren ar the ^hir4^rade level 

Y,Jtp use mentai imagery in grdet to improve their memory oi material 

r they had read , How^jf, Pressley* a firfairiing la^teH only^ 20^ minutes * 

^ The children wfere simply given practice ^t forming mental images, and 



what 



thej were shown exapiples of images that '^ffectiyely ^^epresanted 
s^had beffi read. The actual test task required the children to read 
and learn a 95P-word story* The story was constructed by ,the inyeS'- 

tlgator to represent the type of prose material that thiri. graders 

/ - \ 

encounter in, their school work, rhe^s^^ory was divided into sections 
and each section was prints on a separate page. These pages were 
l?ound in a booklet and every printed page Vas followed by a blank 
^ { age. The imagery group, was instructad to read the material on" t^e 
printed page and then to construct taental pictures of, what had befn 

fpad while looking at the blank page, Bie control subjects were 

■ , ' ' i. 

told to do what%ver possible in order to remember , what they had 

". . , ' ' - 

read After readings all subjects answered 24 short-answer questioi^s 



c 



■about .the story. Analysis ;of the reiuit^ %l;it?v^<3 th^t Ch^ 'iftAgety 

■ " than the control subjects. Though the tisults ^e&oit^d by L%^goi4 

a at al.» (1975) and Pressley (197fe) 'ShoW tb4t lA^ttu^ttPM to im8# 

..." " . ... \^ 

Improvsa •recall, they should he vlewd i^sUCiw sGCdt4i»% to 

' _ ^ ^ Press ley (1977). In^^r^lew of imagPXry cWMr#ri-0 l^W^ii^g - - 
freesley (1977) discusaed the Leagold bV ?^0SQj^#i^ 
(1976) atudlea.' Preasley (1977) said, "IbWtf X» Gri# .4i»tw1btflg ttiajftg 
. , about the studies of imagery effects 

they read, None of the dwonstrated etf^cte VA| va^y l^]t£#,'* t^^ 
support this stat^eni he jfalnts out that LM^old Cl9>5) 
imageiy auhjecta recalled 4AX of the tWt titit etf>btfc?lfl V%£^#li^d 
^ //*wd in Presslij' (1976) imagery accounted Epf aAly 6^ th^ J^Ua^c^* 
I ' It Is poeslble that some of the subjeote In bCitii th^ MfSeJa 0t dj. 

(1975) and the Pressley. (1976) studies ^^tft sp^^jitW^^ugly 
' [ lilagery effectively as they read. If this m tb% 0tf-^ot ^£ 
ins true tlons to image would be reduced * 

Leyin (1973) ciagsifled fourth §t^d0 Bmimt$ gciod ta#dM#^ 
'dlff erenai-poor readir? an,d def Iclt-poQ^ ta^dws on tfte b#ste of 
staridatdized test sGores, One-third o( the from t'isaitig 

classification wert placed in each of tH^^e eacfetltfental ^^tt^^W * 
Subjects In the first experimental group (rea41n| tfeftWi<?^)i?^^PW#^ % 
: 12-sant'ejJce story. Subjects in the seWnd gtoup (ptcCuW cojti.dttioil? 



wese given a ^ory in plcturas (no wotd#) * Su^jftCtS 



group (reading with Imagery condttion) tn#tw5gt^d t^^d e^ch 




i^fm-'''' 



sentence and construct imagef^ in their heads about thk content of the ' 
sentence* All subjecti then ^ns\^ered questioni about the^^&ry. The 
results indicated' that the dif fetence^poor r&kders in ^the reSding with 
iinsgery cotidit^ii answered significantly more questions correctly than 

■ * \ ^ - . v ^ . 

ipm dlf ference-popr readers liTthenother two conditiions. The perform- 

arice of the good^ readers was es^jBrttially the same in all three ^ . 

^ '\ ' ■ -■■ ■ . * • ■ . ■ ' - ' ■ 

aKperimetital conditions^ and the deflcit-pQor readers ^^formed better 

In the picture condition, A possible eKplanatlon for these results is 
that gop^ readers imploy imaging spontanepusly | therefo^^s instructloj 
In Imaging does not significantly change their performance. Difference- 
poor readers do not employ- Imaging spontaneously as they xeadj there- 
fore training in imagery ^oes Improve their performance. Ho^^rever, 
before such an explanation can be accepted more Information is needed 
about how good readers dlf f erence^poor readers and deficit-poor readers 
snontaneously use Imagery while reading, ^ ^ ' ; 

% ' ^ * ' ^ ■ , 

Rationa le for the Method _ ^ ^ 

The methodological problem qf^^thls study was that ^ it was .difficult 
to Investigate a mental pri^^fe|hch as mental Imagery as it occurs- 
^pAtaneously without som^w effecting It .by the act of investiga- 
tion. The most lo|ical sol^itlon to this problem Is to choose a 
method of investigating that Interfers as little as possible with the 
spontaneous accurrence of the mental proces^. For this reason * the 
analysis of verbal protocols was the method selected to study how 
fourth graders spontaneously iise Imagery while reading. This method 
keeps Interference to a minimum because the subjects are instructed to 



■ • * - = ... = ' ^ 

'\ - ' . ^ ; ' = ^ 16 . 

simply verbalfge , or report what, they thinking. They dfe not analyse 

'what they are thinking. or report the proaess they are using* 

The analyale of vertal protocola Is a technique that has been 

used in .the past by cognitive psychologists. Newell and Slmpn C1972) 

used the technique to study how people process Information in order = 



to solve a problem. For examples Newell and Simon asked subjects to 

■ r 

vSrbaliEe what they were thinking as fhey were solving mathematical 

•■^ . ^ " , ' ' 

ptbblems or playing chess* Newell and Simon (1972) ,atate^ their reason 

£ot using protocol analysis as follows ^ 

'"^ We employ little eKperimental design using 

i control groups of the sort so lamillar in 

^ ^psychology. Because of , * , the focus on the ^ - 

\ individual ^ and the fact that much goes on within^ 

^ a single proBlemvsolving encounter ^ eKperiments 

^ : of the classicai sort are only rarely useful, 

* i Instead/ It becomes essential to\get enough data 
about eaph individual subject to Identify what 

5 information he has and how hfe is* proceasltig it 

i \ , . , Thus the analysis of verbal protocols 

' \ is a- typical technique for verifying the theory _ 

> (information processing) 5 and in fact has become, 

J a hallmark of the information processing appjoaett, 

I . (Newell and Simon, 1972, p. 12)' / 

jThia study investigated how individuals process verbal Informatiori 

(worcts on a page) as mental Images in their minds. As in the Newell 

and Slm"^ (1972) studies the focus was on the Individual and a quantity^ 

of ii#ormition was needed* Therefore the protocol analysis technique 

geeme^ appropriate, • r 

Further support for using this method in this study came from a 

readltig-related investigation donie by Olshavsky (1977). Olahavsky 

adapted Newell and Simon's (1972) protocol analyais techniqiie for 

readiiig research. She used the technique to study the strfitegles 

J* . ' ■ ' 

'i ) . ■ ' 

^ .... . / , . 4, o • . ; . 



■*t«ith graders use when t^^ rekd gftently.. Olsha^y first, trained ' 
' her subjects -In the;use of the had each subject ' - : 

' read a short ■ story sll^tly . The subject was Instructed to .stop at ■ S 
S the end of i eafeh clmise,. which ^as marked 'by a red dot, and 'talk about ■ 
the strategy he ,or |he usW.to Understand the material. The subject 
did thifibr an entire selection, /and his or her ^^^bal re 
were, taped^ and later transcirlbed. ; These transcriptioh& werfr mhalyze^ 
by Olshavsky and several indepetident judies for evidence of reader 
strategies. , I|4Nreader used a strategy; at ^least five times it was 
given a descr#tive name such as;"use of cohtext ;to def^«e-a word." 
Nine strategies were identified using this ntethod. ToS^t f or ' ' 
statistically significant d$ffererices, Olshavsky "usfeiJrt^Iishe^^ Exact 
'probability Test. Her results 'showed that readers with high Interest, 
readers with abstract style material, and good readers, used certain • 
strategies significantly mo^e often than they used others. These 
results indicate that^ the analysis of verbal protocols is an effective, 
technique' for the study of how readers process information as they 
read. However; Olshavsky' s study was done withXt^th graders and 
concerned strategies used whil§ ?^ding . This study, was done with . 
fourth graders and investigated imaging behaviors while reading; there- 
fore, it was necessary to pilot test the protbcol analysis technique 
with fourth graders to determine if it would; provide usable information 

about mental imaging* - 

• • . • ' ' . J* ■ ■ ' ■ , • = , ' ^ 

' Pilot Test ^ ^ ' \. ' ' 

Twelve subjects were selected from, a large metropolitan school 



system, Basefl on 'tfeachet judgment,, four of the subjects were" ; 
designated as good reWers,' four as difference-poor readers and foyr 
as-4ef icit-pbot V^a^ subjects were then tested using/the 

; protocol analysis technique adapted from Olshavsky (1977^ the sub- 
j acts were told the following i ' ' . ^ 

^ ^ 1. You will be given three short stories to read 

' -■ ^; .V 'silently. . - ' - ■ ^ - - ^ ■ 

- 2, You should read the story silently but ^top . 

reading \^eri you come to a red dot. -At the dotj 
say "yes" if the^eritence you just read gives 
you a clear picture in your mind or say "no" if 
the sentence you; just redd gives ^ou no picture 
, \ \ or a very unclear picture* If the sentence 

gives you a pid^ure in your mlnd j describe the ' 
■ \ ^^ieture as well ^ you can.; ^ 
3. You should continue reading and talking this way 
until you finish the story; read as though you - 
were 'alone; you will not be interrupted* ; * 
4* You will be tape recorded. : " 

* Each subjfct was given a practice session to. familiarise him or 
her with the procedure, and the tape recording. After the subjects' 
oral responses were taped ^ they were transcribed ani matched with the 
corresponding sentences in the story. The data were then analyzed, 

( One pf the deficlt^poor readers showed a high degree of dls^ 
tractability during the pilot testing- Her responses were therefore 
considered invalid and not included in this analysis.' 



V Table i'shows the results of a couiit of the mean humbet oT jim^ 
formed >hy ^^^ach; group • ; The ;dif f erences in the number . of Images formed 
by each grbup were .compared uping the Mann-^itney U tesrr. Thei^ we^e 
Wtatiitic^lly signlfiGatttMif the number of imag^^^^ - ' 

f pCTned by the good read^ri and the ^If f #rence-poor tieadeM ,and beE^ln 
the d£ffeMnce-^po^ readers and- th% deficit-poor; at the ,014 

level. There were^no significant dliferencla in number. ;o^^ 
formed; between good readers and deficit-poor readers.. . ^ . 



^ ; TABLE 1.. V / ' ' ' V ^ 

Nifflifeer of Images Formed by the Three 
Reader Types (Pilbt) ^ 



• Good Readers 


Di££erence<-Pdor 


Deficit-PQOr . 


51 23 

52 16 

53 17. 

54 17 

X s 15*75 


55 , 12 " 

56 ■ 11 

57 8 , 
SB 12 

X - 10.75 


S 9 18 , : 

510 13 . 

511 20 

X = 17.00 



Following t^is quantitative analysis s the. mental images reported 
by the elevcen^eubjects were qualttatively analyzed* This qualitative 
analysi^was performed on two variables,, ^he firsts, text dependency ^ 
was selected as a measure of how accurately the images reported ^ 
reflected what was stated in the sentence read. The second^ complete- 
ness, was ielected as a measure^ of the degree td^which the reported 
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Im^eB dontalned tft^ fa^ts and Ideas present^ IH' the^priginfli^ • 

■ • i ■ .' © 

. sentence* ■ -•' = =• ■■ r . ■ ' '■' ^ v - \: = 

' Texfr dependency was ' rated as either high with a <2) of low' 
with a (1) . ^ Co^letenesa.^as forcco^lete^ (2) for partial \ 

itrforitotionp and (1) for not completev ^ A second trained Judge-^a 
graduate student ia;curr^cuiuii and In^truGtipn; independ 
sutjects* respohsea i^ing the' same ferijteria as , the invest Igator had / - 
uped. 'Two .oontingency^ tabtes^ere then prepared to show .the inter-- : 
judge reliabilities, . ^ ^ - : ; ' 

^able 2 shows^the frequency of agreetaeht/dis^greement ^etween the 
two judges. The liitersectlon of row and (solum "l^' f^^ 
la the number of responsei Judged "one" by botli judges. The Inter- 
section of rpw "1" and colunm ''2" Is' the number of respoifses judged 
' *?twb" by the inyestigatbr and "one" \by judge .two. The intersection of 
row Vl" and column is "fche nuntier of responses' judged "three" ^y 
judge one and "on^^" by judge two. The proportion of agreement between 
the two Judges was calculated by adding the numbers in the left to 
right diagonal and by dividing that sum by the total number 'Spf lm^ages 
reported and scored, which 'was 158. The result of that .computation 

was .91, / V ■ ^; ^ ' )^ ^' 

Table 3 shows the response judgements for completeness. The 

propottion of agreement between the two judges 6n the completeness 
~ ■ ? , ■ •' . ' ' ^ . . ■ ' 

"variable was calculated in the a^e way as the proportion of agreenient 

' ' ' ■ ■ ^ . ^ \^ ' ^ 

ioTj text dependency, ^e result of this calculation for completeness 



was .92. 
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■ * TABLE 2 ' 

Frequency of Agreement/Disagreement i Two Judges^ 
Ratings ^of Text Dependency ^Pilpt Test) 



/St Score . 


Judge Ona (The Investigator) • 




2 ' 




' 77 


7 


— ■ 'fr. 

7 


67 



84 ik. 



74 



84 
74 

158 



' 'TABLE 3 

Frequei|cy of Agreement/Disagreainents Two Judges' 
. Ratings of Completeness ^Pllot Test) 



Score 


Judge One (The Investigator) 


1- • 


' 2 




; /■: ■ 3 ^ 


19 


3 


0 


0 


65 


0 


b 

■ : — ^ 


' 9 


•6 2 " ■ ■ ■ 
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65 



19 



■77 



62 



71' 



158 
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-Using the Invest igat 




ylidated passage depend^qy, ari^^^ 
iiesB scQres , the gooHa s d±f terence-^pobt ^d deflGlt^oor readers were 



compared using the Kruskal-Wallis one-way aAalysi^ variance. Since 
. ; each; sub jeet read threfe paBMages, one at the third; grade ;leveiy one \ 
... H at th^ f ©urth*;grade level , ^and orie at "^the ' flf th grade 'level s the thr#e 
X groups* were compared on the scbree for each level of difficulty and on 
'. the combined scores for the three passages. ^ The results revealed no 
V signifi cant differ encee ^ong groups, at any of the levels of material, 
and no -significant fliff^rences ampng groups for the combined scores* 
Th^difficulty level of the ^teriml in the pilot ranged from ^ 
grade tnriii to grade five. However, all subjects "even th^ poor _ 

fceadets, read the material at all three levels. The Kruskal-Wallis , 

■ . ■ " , = =■'.-■ , . ■ . ■. 

one-^way^ analysis of variance showed no significant' dlfferencea within 
groups for number of imagea formed , fot passage dependency, or for 
completeness, as the difficulty level of the material increased, 

Diecugsion of -Pilot Test Results . ^ The primary purpose of the 



< 



pilot test was^to deve^Ta means, of gathering and^naly^lng 
quantitative; and qualitative data on the. imaging hehavior of good^ _ 
dif ference--poor and def icit-rpoor ifeaders. The pilot test showed that 
the protocol analysis^ technique can, be used with fourth graders. 

* Good, difference-poor, and d^ficit-^poor fourth grade readers understood 
the procedure and were able to respond appropriately. The comparison 

- of thje passage dependency and the completeness scores of the 
Investigator and a, trained Judge showed that the transcribed responses 
of the fourths grade subjects can be evaluated with a high degree of 
eonslstencyljT ;.;Based. the^ pilot test findings, it was decided that 



S >••'^^•.■^■..,C• ' 



. th^ protojcdl toalysis be used to gather the data for 

this study. - The speelflc findings of the pilot tests were' Inconclu* 
ilve in th^ielves becauBe of ^he small ..number of subjects mnd becaus 
no standardised measure wad/used to determine.the reading levels of 
the siibjects . ^ ' V . ^ 

Definition of Teri^ . \ ' - 

/The. key terms that are used throughout the discussion of this: 
study are s^marized and de^flned in the following, lis t * * 

Cbylateness g A measure of the, degree to which the toages=. 

report^ after reading k senteiice contain the facts and Ideas pre-- 

• / ^ ' \ " ^ . ■ - ■ . ■ ■ ^ ' ■ J ^ : ^ ^ . , ■ V 

sented in the sentence.^ r ^ , . . 

Pef Icit-^Popr Readers i Readers who score below grade level on 
both the word attalk and the comprihensipti subtests of ^the Stanfcfrd* 
Diagnostic ReadlnR Test ,^ ^ 

Dual-Coding Theo^ t The theory developed by jPavio (1974) which 'I 
suggests tbat'^%erbal and non-verbal information are represented and 
processed in dislS.nct but interconnected symbolic systems/' 

Good R eaders : Readers who score at or 'above grade level on both 
the word attack and the comprehension subtests of the Stanford 
Diagnostic Reading Test . , ^ / 

Imaging i The formation of mental p^tures as a way of pro-^ 
ceasing Infonnation. 

4 Protocor ^alvsia ; The protocol analysis for this study con- 
eisted of counting ^the numtier of images reported for each sentence 



SGoring the text de^^ completeness of the repdrted 

rTekt Depenadncy^ l A measure of hcjw . accurately the Imges ftported 
after/readtng a; sentence reflert^ In the sentence* 



Specific Eurpoee for the Study : ■ v / ' * .^is. 

X Based on the relevant research literature and the results of *the 
pilot teat, the apeclfic purpose of the study can be stated i' Thfe 
purpose of the study was to inyeatlgate''how good readers, difference- . 
poor readers and deficit-poor readers differ in the ^umber of toages"\^' 
they report, the text dependency of thi images they report and. the 

completeness of the images thay report When Teadlng both easy and j 

■■ ' '■ ■■ ' " ' ' ' = ■ ' ^ . ■ ' ■ ^ 

difficult text* The following research questions were develq^ped to 

.-. ' ^ .. . - ] v.. ^ . ■ ■- ■ ^ ^ ■ ■ ^ , = 

investigate this problem, ^ ' 

Research Questions * The major question posed for this study waSj. 

How do good readers, dlfference--pooy readers and deficit-poor readers 

differ in the way, they use imagery while reading?^ In order to * 

Specifically answer- this question four subqueetions were dgy^eloped, as \ 

^ ^ ■ ' ' -. . '' . 

follows:^ ^ ' . ^ 

\ ■ . ■ - - ' . ^ ■ - ' . \ . - 

^ Will the difficulty level of the material 

the way good readers, differerice-poor readers, . 

and deficit-poor readers use imagery? : [ - . ? ^ ' - 

; , '^Will th^ number of images reported be different . / 

• for good , readers , difference-poor readers and , 
deficit-poor readers? * . 



Will the text dependency of the images reported t^^^^ v y 
different for good readfers'^r differs ' 
^d deMclt^poor readers? ; ; ;v • ; , ! . V 

Wili^ the compietenestf of " the images^ r 
fererit for good: readers * difference-poor reader^ and 
; def icit=poor readers? =^ ^i, ^i^- 

earch Hypptheses^ \ Based on these questions nine non^directibnal 
es were generated and stated la the null^iprm. ' Thet^^ - 
gK, available evidence to tupp6rt d±r#ttibnar predictions . : : v ^ 

Hypothesie One ; / Jhere will be tiq significant differ- ; . . 
ehd;^ between the number of images reported ' 
^good fourth. grade readers and the tttober of images 
reported by the dif f erence^poor fourth grade readers v 
on both the easy and on the difficult t^t. 

Hypothesis JlH^o t There will be no significant differ-, 
.ence between the number of es reported by the 
good fourth grade readerS and. tlie number of images 
reported by the defidit-^poor fourth grade readers on " 
both the easy and on the difficult text, 



Hypothesis Three ; There will be ^o/li|nif leant differ- 
enee between the number of image^ reported by the 
dlfference=podrfqurth grade readers a the number 
of images reported by tihe deficit-poor fourth -grade 
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'readers on both the easy and, on, the difficult 



. 4 



text. 



H vpochesls Four ; There, will be no Significant differ-^ 

■ ! , - 

ence between the text' dependancy BQ.dx&a of the good 

fourth grade readers and the text 'dependency scores of 

^ . . ^' : ■ ' ' . ■ . ■ ■■' ■ i- 

the differance-poor fourth grade readers on both the 

- / ^^\. , -^l'- ■ ^' ^ -._ 'Ht?r' ^ . - / ^ .. 

easy arid on ^^dilflcult tmnt, - j 

Hypg yhesis riye ;^^-The-e,e -win Be' no aigpif.ieant differ- 
ence between the text, dependency ic^rea of -the good 
fourth grade readera and the text dependency scores of 
the deficit-poor fourth grade retfderp on both the easy 



and on the difficult text. 



H ypotheala Sjx : There will be no sjjgnif leant differ- 
ence between the text dependency screes oi the : 



difference-pbor fburth grade read ere, and the text 
dependendy scores of the deficit-pobr fourth grade 
readers on both the easy and on tth^ difficult text.' 

Hypothesis Segen : There will be n|s elgndflcant dlffer- 
fence^etwean tha completeness scorfes of the good 
fourth grade readers and the completeness scores ot 
the difference-poor fourth grade Readers bri both the; 
easy and on the difficult text* | 

' ' . . . • j ■ • : . ' , \ • =■■ ^ 

•. ■ " ■ ■' ' ' / ; ^ .^^^^ / " ' ' '■■ ' 

Hypothesis Eight i There will beino signiflca)^ diff er- 
ence between the completness s^cdres/of the good fourth 
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grade ' readers ana.the' compietertess scores of the ' 

deficlt-ppor four£h grade readers on both the easy / ' ^ 
bri the difficult text, ; . ^ ! ^\ 

Hypothesis Nina i Thera will be no elgniflcant dlffer- 

efle^ between the completeneas scores of the 

dlf f erence-pobr foteth grade readers and thavpomp 



nesi scorfea'^ of ^hel deceit-poor. , fo^M grade readers 

.t 
W 



^"^on both the easy aitd on tfie difficult text 



/ 
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CHAPTER 11 



y Method ^ 



The procedures used in thl# study were basedr on" the pilot test 
described in ChaptiBC I and Televant research llteM 



EKpertoental Dealgn \ 

the design for this study was a 2x3 factorial with three ^- 
dependent variables. The analysis was done on the simple effects. 
There were two levels of material (eafly and difficult} and thres'^ 
readsr types (good, dlf £ erence--ppor-arid def ieit^pooy) , ^ The three ? 
dependent variables were nimber of mental images^ reported , teKt 
dependency scores of the mental images raport^d and co^reteness;^^ 
scores of the mental images reported. , * = 

Subjects ' ' 

-^I^ subjects selected for this B^udy came from three etoi-rural 

BchoQl systems in southed Wisconsin. Each system had approximat^y 

■ ^ . ■.. . ' ■ - ^- ' ■ ; . .•■ . 

2000-3000 students. Two fourth grade classes participated from one 

system, three classes participated from the second and seven 

"■ . . ■ " . ' ^ ' \. . ' ' - ^ ■ ■ 

pariicipated from the third. ^ 

V ^ " V . ^ - ^ - . ■ 

jy^e phonetic analysis, the structural analysis, and the compre-' 
hensiqn subtests of the Stanford Diagnostic I^adinR Test , Green Level 
(1976) were administered to these twelve classes by the investigator. 

Because the test was given in the seventh month of the fourth grade, 

^ • ^ , ' ■ . _ ■ ./ ^ f / ' ^' ■ ■ ■ ^ y _ 

grade level was set at 4.7. The phonetic analysis and the structural 



. : ' ■ ^ ■ - -■■{y-. '^:- 

■ analysis- subtest scores were averaged to form a combined w^^^^ 
; score. s^Sutj acts who scored at or above trade level on; word attack ■ 
, and t:omptehensi6n were desl^^ ^Subjects who . 

' ;scOTed at or above grade level" on \the woird attack )3ut below grade ; 
Uvel oh cOTiprehen^lon were design^ed as aiffarenca-ROor readers.^ 
Subjects who score| beldw grade level on the word attack and the - 
comprehension w^re desigrittted as def|c±t-pOor readers. u Tab^ 4 showa, 
the number of ' subjects by sex in each\ reader group , 



;, TABLE 4 \ ■ ■ X 

Number o'f -Male and Female Good, Difference-Poor 
teand Deficit-Poor Readers 





1 } , 1 
Good 


'Difference-Poor 


Def;iclt-Poo|r 


Boys 


72 


■ 22 I 


29 1 


Girls 


SO 


16 





125 
111 

236 



Since the purpose of this study-was to Investigate imaginal dif- 
ferences between good and poor readers using easy and difficult , 
material, it was important to minimize differences due to another 
factor^ such as past experience. Because there might well ^ greater 
variation in the. past experience of children f|om different socio- 
economic groups than fchere would be in the expetiences of tihiiareri ' 
• from a similar SES group , all subjects selected from the subject pool 
were matched on SES. Baker (1957) states, "the single item: most 
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doiranonlyusiS for social clais indices is occupational position," 
Baker 'indicates that there are several reasons for this j th% fiyst is 
that a job represents? a "relatively full-^time. functionally algnificsnt 
social role" and.secQtid it is easy to determine a person's job, 
Therefore the ocaupat ions of the parents oi each of the subjects in 
the, subject pool wer& used as a deterinlher of each subject's SIS, 
Parental occupation for each subject was obtained from school files. . 

. Tha CSnter's Occupational Iridex described by Baker (1957) was 
selected to categorize the occupations of the subjects V parents. The 
Center's IndeK has nine categories and includes specific descriptions 
of the types of occupations included in each category./ The nine . 
categories are as follows: i " 

.11:^ 1. Large business (owners and^^Jgers) ^ 

2. PrpfesSiorial (doctors ^ lawyers, teachers, 
-engineers, etc. 5 ^ 

3. Smal^ busljiess \ - ^ 

' ' -■ ' ' ^ ' ■■ ^ ■ " v ^ " ■ 

4* White-collar workers 

5. Farm owners and managers ^ 

6* Skilled workers and foremen , i 

• . ■ . . ' ' '' ^ • ' " 

7. Farm tenants = 

Semirskilled workers ^ ^ 

" . ^ ■ . ■ ^ ■ ■■ ■ ' ■■ ■ ■■ 

' ^ 9. Unskilled workers and farm laborers ^ \ ' 

With few 'exceptions the parental occupations of the differenci- 

poor and deficit-poor riders were at or below* number 4 on the 

Center's Index. Of these subjects, 2 male difference-poor readers, 1 

male deficit-poor reader, /«nd 1 female deficit-poor reader were 
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eliminated from the subject pool. One diff erence-'poor female subject 
whose parents' occupations were -categorized under "2" on the Center's 
IndeK was retained in order to have 15 feraares in each reader group. 
Next, using a table of random numbers, 15 male dif f erence-pbor readers 
and 15 male deficit=poor readers were selected from the pool of male 
difference and deficit-poor readers. Since there were only 15 females 
in both the difference and deficit poor reader groups no random 
selection was' possible. The final step in the subject selection pro- 
cess consisted of randomly selecting 15 male and 15 female good 
readers whose parents' occupations ^were at or below "4" on the Center's 
Occupational Index. In all, 90 subjects were selected^ There were 30 
subjects in each of the three reader groups with equal numbers of 
boys and girls in each group* ■ 

Materials 

- Each subject was asked to silently re;^ two passages, each fifteen 
sentehces in length. Ojie of the passages was at the third grade level 
of difficulty and the other was at the. fourth grade level of difficulty 
Since one focus of the study was on how fourth grade readers typically 
image while readings material was selected from the Scott Foresman 
Reading System (Aaron et al.^ 1971) in order to reflect a typical 
classroom reading task.^ Five multiple choice comprehension questions 
were developed for each passage.^* "^^^e questions were of the 
literal recall type' and emphasized both.-^ntent and sequence. Two 



^See Appendix A for these passages. 
^*See Appendix B for these questions* 
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graduate studenti In curriculum and instruction reviewed the passages^ 
and the comprehension queitions aua agraed that the questlonf did 



if did 



vaiidly test this content of the passages*, 

PrQcedye ' / ^ ^ 

Each subject perforraed the task on an individual basis. The 
subjects were tested outside the classroom in a quiet corner of the 
instructional media center in their school. The investigator first 
asked each subject: . " 

"Do you know what I mean when I ask, do you have 
pictures in your mind?" 
With few exceptions/ the subjects responded infflaedlately. Indicating 
they did know what was meant. The few who said they did not know were 
asked if they ever Imagined things or If they could close their eyes 
and still see the room they were in. In all cases several sentences 
using different terminology served to clarify to the subjects what was 
meant by "pictures In your mind," . 
The subjects were theft told the following by the Investigator i 
"I mn trying to find out if kids have pictures in their 
minds when they read. There are no right or wrong 
answers for^:what X will be asking you. I would like 
you to tell me as well as you can what is really 
happening in your mind when you read, Do you under-, 
stand?" 

The subjects usually indlda^M^-that they did. They were then shown 

the practice exercise and were told by the^vestigatorj \ 

I 



/ 
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."I would like you to read this passage silently , (or 
to yourself) . Whin you come to the red dot ^^at is 
at- the 'end of each sentence, I would likf/y'ou to 
stop. If the sentence you just read gfves you a 

•pictute in your mind, I would like yoj to talk about 
. or describe ±he picture. If it does/not give you a 
picture say 'no* and go right on reading until you 
get to the next red dot and then a'top and do the 



same, thing. Go right on reading ,knd talking like 
this for the rest of the, passage." •• 

of the subjects understood theie directions imnediately and 
performed the practice exercise with litftle ot no prompting. Some sub- 
jects paused-for more' than a second oyso_ af ter reading a sentence. 
When asked what they were doing, the/ usually r^ponded with a state- 
ment indicating that they were looWng for or trying to form a picture 
Inthiir mind, these subjects werfe instructed not to try to make a 
picture come, but to read the sentence and if a picture came fto their 
mind imnediately to talk about^t, if it did not, come to.their mind 
, say "no" and go right on reading. Several other subjects 'appeared to^ 

be repeating, verbatim what they Had read. These subjects were asked - 
. if they were really talking about pictures tkey had in their mind. 
These subjects Indicated that, they thought they , had to say something 
at the end of each sentence. In these" cases the directions were 
repeated again stressing that it was neither right nor wrong to have 
or not to have'a mental picture. " . - , 

After the practice session and aft^r the subjects Indicated that ^ ^ 



4 "i 
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they 'understood the^^procedure, each subject was told the following by 

the investigator I , ' . ^ 

"I woul'ff like you to do again eKactly what you did 

In the practice session p' Read each sentence 

h ■ = 

silently* Wien you get to the. red dot stop and if 
thm sentence you just read gives you a picture in - 
I yP^i^ TOlnd talk about it or describe the picture* 

If the ^^tence did not give you a picture in your 
mind say -no' and go right on reading. Do this 
for the '^entire passage. I will not stop you or ^ 

/• , ""'5 ■ ._ ' 

,V interrupt you* You will be tape recorded,"' 
' The tape recorder was there but not running fluring the practice 
sespion* / Being told that they would be tape recorded seemed to have • 
littiS effect on the subjebts* Several asked who would listen to 
the^, /When told that only the investigator would, they proceeded with 
the\t^sk without further conunent* After each subject ftad completed 
the first passage in tha manner just described, he or she was asked to, 
answer the comprehension questions for that passage* The subjects 
read each question silently and then circled the one statement in 
four that was the best answer to that quest^^^^-^^.^^ subjects were not 
allowed to look back at the passage while answering thm questions nor 
were they aldowed to go back and change an answer. This procedure 
was followed in exactly the same manner for the second passage. 



■ * CHAPTER III = 

Results 

The J^rbal protocols collected from the 30 good, 30 difference- 
poor and 30 defi-cit-poor readers were transcribed from the tape so 
that each Belf-repdrfe image appeardd beneath the corresponding 
sentence. . An id^tif icatlon number was assigned to each subject's 
responses to aid objectivity during scoring. The investigator did 
not know if the responses were the verbal protocols of a good reader, 
a dif f erencerpoor reader or a deficit-poor reader* These verbal 
protocols ,were analyEed both quantitatively and qualitatively. The 
results of protocol analysis were then statistically analyzed. 



Analysis of Verbal Protdfcols 

The q^uantitative analysis of the images reported by the 90 sub-= 
jects was done by taking a count of the number of Images reported by 
each subject for each of the two passages. 

The qualitative analysis of the images reported was done on two 
variables ! (1) text dependency (t^ what degree does the reported 
image relate to the sentence read?) and (2) completeness (to what 
degree does the reported image contain the facts and ideas presented 
in the sentence read?). Text dependency had been rated as either high 
or, low on the pilot test. However, a review of thr nllot test results 
.showed that some responses could not be accurately scored using a 
two-point scale. For this reason, a scale of three was used to rate . 

' ' = ' 35 



text dependency for the preient stuiy. A self-reported image with a 
high degree of' text dependency was grated (3), a self-reported image 
that was partly text dfependent was rated (2) and ^ eerf-reported 
image with a low degree, of text dependenhy was rated^d). The compl^t 
ness rating used for the present study was the same as the one used 

for the pilot test. A self -reported image that was complete was 

.. ^ - '* 
rated (3)j and a self-reported image ^^at contained partial informa- 

t^on was rated (2), and a self -^reported image 'that was not complete 

or contained little of the information presented in the sentence ifead 

was rated (1) • , 

J' , ■ . ^ 

InterludRe Reliability . ^After^he investigator rated each 
sabdect-s responses* a second trained judge independently rated the 
subjects' responses using the same criteria the investigator had 
used. Table 5 shows the frequency of agreement /disagreement between 
two judgesy The intersection of row "1" and column "1" for example 
is the number of responses Judged "one" by both Judges. The inter- 
section of row "1" and colunm "2" is the nuB^er of responses judged 
"two" by the investigator and "one" by judge two. The intersection 
of row "1" and the column "3"- is the number of responses judged 
"three" by judge one and "one" by judge two. The proportion of 
agreement betwefen the two judges was calculated by adding the numbers 
in the left to right diagonal and by dividing the sum by the total 
number of images reported and scored, which was 1369*. The result of 
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TABLE 5' 1^ ' 



Frequency of Agreement /Disagreeittent i Two Judgee* 
Ratings of Text Dependency 



285 



391 



Score ' 


Judge One (The Invastlgator) 

— — ^^^^^^ 


1 


2 




J 2 

3 

' .... * 


247 

/ - 


61 


■ f ^ 

/; 

13 


37 


281 


126 


1 


49 


554 



693 



« 321 
I 444 



604 



1369 



Table 6 shows ^he response judgements for coinpleteness . The 
propprtlon of agreement between the two judges on the completeness 
variable was calculated in the same way as the proportion of agreement 
for text dependency, result of this calculation for completeness 

was .78. The responses from two subjects and the scoring of those 
responses by the two Judges are presented in Appendix C a^ an example 
of the scoring procedure, , ^ 



' . ; TABLE 6 \ 

Frequency of Agreement/DiBagreement i^^Two Judges' 
Ratings of Completeness 



Score 



Judge One (THa 


Investigate 






1 • 


2 , 


3 




410 


139 


15 


564 


32 


342 




\ 


455 


2 


32 


316 


350 



444 



513 '412 



1369 



The results of the quantitative ^analysis of the Images reported 
by the 90 subjects (the number of Images reported for each passage by 
each subject) and the results of the qualitative analysis (the J 
Investigator's text dependency and completeness scores) were then 



an. 



aly^ed by performing eighteen planned comparisons- Planned 



comparisons rather than an omnibus F .test were used because specific 
experimental questions were developed before the data were collected* 
Table 7^ shows each of the planned comparisons that were made and the 
corresponding hypotheses. 



Analyj i ^ls 

The mean number of image| reported by each reader group for the 
easy and for the difficult text was first computed. Because there 



Hypotheses and Corrgapbnding^ Planni^ Comparisons 



Good • Good , Dlffer6nci-Poor 

versus versus ' versus , 

Difference-Poor - Dtf icit-Poor Dif Icit-Poor 



■ - Four , . ,(, 

Text Dapendeney V. q 

Difficulty Text\^ - ' 



A 



D 
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Nu^erof Ina|ts 11), i 'I'l . ^5 „ ' , 

Easy Text ^Hypothesis f HypothiSie . ^ Hypothesis 

V \ \ • One Two Three 

Number of Ifflagts^ ij/^ . '^6 

Difficult Text - . 



Text Dependency ' ^9 

Easy Text Hypothesis Hypothesis ' Hypothesis 



Five ■ Six 



A ^ ■ . 

CQmplecentss ijj^^ , 

Easy Text: ' 13 uypothegis ^ - Hypothesis ;Hypothesli 

' ' ■ ' A ' Seven Eight , ^ 

Canplettnesa , e 

Difficulty text /l* 



were sencences in eacn passage the total/ number of self-reported 

Images postiiWj& was 15 pSr/-passk4%v^! 

. ■ / ' ■ " . . ■ ^ ' : / '■^'(r/'- - ■ . 1 ■ • . ' ■ ' 

^PiL I *he mean text/depend|ricy : ^cbfC and the mean complefeenas^ kcSre. 

for each aub^ecCi waa. cqmpbted by totaling the Inveetigator's text 

dependency and completeness scores for aach of the^t^iD^passages andH 

dividing that total by the number of Images the suhjec* reported on 

each passage. The maximum possible score for both variables was 3. 

Using these mean scores from each subjects^ a mean text dependency 

scare and a mean completeness score for each reader group was computed 

by totaling the mea^^ siibjects in that group.^ Table 8 shows the mean 

, : ' ■ ^ " - ^ T 

number of images reported by each reader group i the mean tect * 
/ * 

dependency scdre/and the completeness score of these reported images. 

Sample' comparison values were then coi^uted by subtracting one 
mean from^nother for the comparison of interest. Table 9 shows these 

comparison values which are grouped by family. Each family consists 

■ " - t 

qf comparisons between good, difference-poor and deficit-poor readers 
for one dependent variable for one level of material. 

Duxm-B Multiple Comparison Procedure (Kirk, 1968) was used to test 
for significant differences between means* This procedure results in 
a^ value for the difference (d) that a particular con^arlsoh in a 
family must exceed in order to be declared significant,^ Dunn's 
Multiple Comparison Procedure J^nsures that the experiment-wise or in 
the case of the present study thfe family-wise error rate will be kept 
at a reasonable level by splitting up the level of significance (a) 
among a set, of planned comparisons. The family-wise error rate for the 
present study was set at,p < ,05. There were 3 compafleons per fMily 



TABLE 8 



Mean Scores, and Standard Deviations for .Three Readers Groups for Number of 
y ■ 

r ■ Images Reported and Text Dependency and Completeneis Scores 



* 




Good 
Readers 


/ - _ 

Difference-Poor 
Riaders 


Deficit-Poor 
Readers 


Number of Itaages 
Easy text 


' X 


^ 

9.900 


6.633 


6.333 
3,933 


Numbir of Inages ' 
; Difficult Text 


f 

SD 


9.767 
4.500 


7.067 
N 4.234 


6.267 
' 3.939 


Text Depindency 
Easy TiKt 


SD 


2.454 

,.4323 


^ 2.013 

.7342 , 


1.927 
1 ' .8343 


Text Dependency 
Difficult Text 


T 
SD 


2.^5^- 
.4610 


1,918 
.7307 


1.902 * 
■,8824 


Cdttpleteness 
Ea^y Text 


X. 
SD 


2,005 
.4934 


1,826 
.6214 


' 1.679 
.7760 / 


Completness . 
Difficult Text 


I 
SD 


1.900 
.5186 


1.664 
.^399 


1.563 
J750 , 



5i 





, • ^ \ TABLE 9 
Sinniary Table i Dlffirtnces Between Means ^ 


the Mean Square 


Errors 


^- ''I 
. -. — .1 . ' 


and (d) Values Nstdtd for Sign 


Ifieanci 






(d) ■ Good 


Good 


Dlfftrence-Poor 








y B Us ^ 


i 


Dlf fer^ce-Poor 


Def Icit-Pooi 


■Deficit-Poor 


Nimbar of Ibagas 


15.084 2.470**/ 3.267* 


3.567* 


.300 


Easy Text 


■ 3.060* / 




SI 


Nimber of ;^agas 


17.898 2.682** 2.700** 


3.50.0* 


,800 


Dlf f itult Text 

\ ' . ■ 


3.328*. 






: ^ 

Text >Dspindency 


.474 ,439** .441** 


,527** 




Easy Text - 


■ • / 






Text Dependency 


.508 .454** .532** 


.547** 


.015 


Dif f IciAt Text 


J ■ 






CdQpleteness 


.411 .409**' .218 


.261 


.043 



Easy Tixt 



.etensss 
Difficult Text 



,426 



.258 



^^294 



.040 
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which resulted in p < .0167 per comparison* . In addition to showing 
the sraple edmparison vaiues, Table 9 shows the mean square error for 
each group of comparisons and the (d) or difference value each com-- 
parison in a family must exceed in order to be declared significant. 

= Comparisons One and Two were significant at the p < ,01 level* " 
Therefore there is sufficient evidence to reject HypotiieBls Onei 
There is no significant difference between the nimber of images 
reported by^^ the gopd readers and the number of Usages reported by 
the difference-^poor readers on either the easy or on the difficult 
text. Though Hyp^hesls One was non-directional j inspection tff 
Table 8 shows that the mean score of the good readers was higher than 
the mean score of the dif feremce^poor readers. This li^^cates that 
the good readers reported mor^ images thati the differenGe-^poor 
readers on both the easy and on the difficult text. 

Comparisons Three and Four were also significant at the p < .01 

i ■ 

level. There is sufficient: evidence to reject Hygothesla Two: There, 



is no significant difference between the nimber of Images reported 
by the good readers and the nimber of Images reported by the deficit-- 



t 



Though 



poor readers on either the easy or on the difficult te; 
Hypothesis Two was also. non-direccionals inspection of T^ble 8 
shows that the mean score of the good readers was higher^han the 
mean score of the deficit-poor read^^rs. This indicates that the 
good fourth grade readers reported more images than the deflclt^poor 
fourth grade readers on th^^ easy and on the difficult text. 



COTparlsons Five and Six were not signlfrcant. Therefore . 
Hypothesis three Is accepted. There Is no significant deference 
between the number of Images reported by' the diEference-po^r fourth 
grade readfia and the number of images reported by the deficlt-p*^ 
fourth grade readers on either the easy or on the difficult t'ext. 

comparisons Seven and Eight were significant at, the p < .05 
level. Therefore there is sufficient evidence to reject Hypothesis 
four! There is no signlflc^t difference between the text dependency 
scores of tRe good" fourth grade readers and the text dependency scores 
of the difference-poor fourth grade readers on either the easy or on 
the difficult t^t. Though Hypothesis Four was non-dl^p,ctional, 
inspection^ of Table 8 shows that the^mean score of the good readers 
was higher than the mean score of the difference-poor readers. ,) This 
indicates that the good readers had, higher text dependancy scores 
than the difference-poor readers on both the easy and on the 
difficult text. 

Comparisons Nine and Tan were significant at the p < .05 level. 
Therefore there is sufficient evidence to reject, Hyppthesis Five; . ^ 
There Is no significant difference between the text dependency, scores 
of the good fourth grade readers and the texf dependency 'scores. of 
the deficit-poor fdurth grade readers on either the easy and or , 
the difficult text. Though Hypothesis Five was non-d^ectlonal, 
inspection of Table 8 shows that the mean score of the good 



Teaders was higher than the mean score of the deficlt-po^ reader.s . ^ 



Thls4ndicates that the gopd readers had higher text dependency 

, ' scores than the deflcit^poor readers on both the easy and ion 'the 

■ ■ .. ■ . ■ - ■ ' ■ • .■ f ■ * ■ 

difflGuit text. -j 

CcTOparlsons Eleven and Welve ^ere not aignlficanti Therefore 
Hypothesis Six Is accepted, There Is no significant difference 
bafi^een the text dependency scores of the diff erence^poor fourth v 
grade "Teadere and the text depeiidency scores of the defielt--pqor 
fourth grade readers*,on either the easy or on the difficult t^t, 

Comparlaons Thirteen and Fourteen were not significant. There- ^ 
fore Hypothesis Seven is accepted. There Is no significant difference 
between the completeness sepras of the good fourth grade readers and 
the completeness scores of the dtff erence^poor fourth grade readers 
on either the easy or bn the difficult text. , 

Comparisons Fifteen and Sixteen were not significant * Therefore 
Hypotheels^ Eight is accepted. There la no significant difference 
between the completeness scores of ; the good tfourth grade readers and 
the completeness scores of the def iclt-^poor fourth grade readers on 
either the easy or on^ the difficult text. 

Comparisons Seventeen and Eighteen were not significant, There-^ 
fore Hypothesis Nine is accepted. There is no significant difference 
between the completeness scores of the difference-poor fourth grade 
readers and the compleCenesa scMas of the def lclt*-poor fourth 
\ grade readers pn either the easy or on the difficult text. = 



. Su pplebentarY Analysis . Three additional quastlonB were of 
interest for this study ^ ^Irsf, would there, be a difference between 
the perfernance on the easy text and the performawe on -the difficult 
text for eaeli reader group onfall thrfee dependent variables? Ihe 

mean scores on the easy ^Kt and the mean scoras on the difficult \ 

■ ''. . ' ' . -- ■ \ ' . f '. ' ■■■ . ' . - ' ' ■ ' 

tiKt, presented in Table 8/ were compared for each reader group on 
all three deperident variables using the t-tast for matchaa^ smples 
(Hays, 1973) . ' The critical value for t .01/2; 29^ Table , 

10 shows the obtained t-value for each comparison. ^ lJ 

t-Values for Mean Score Gon^ v rt^^ 

^ Easy and Diffleult Text ' ^ 





Good . 
Readers 


Dif terence--Ppor . 
"feeaders ^ 


^^Deficit-PoQr 
/ Readers 


Number of Images 


t - ilS 


- t ^1.142 


t ^ -.17 


Tesct D ep endency 


t - ^008 


4t ^ ,917 / 

■ ' - " - — — = 


> t ^ ;24 


Completeness 


t ^ 1*650 


^ 2.170 







; , ^Nonfe 61 tiie t-^alues In Tablft^LO tKceeded the critical value » 
Thert ware no significant Idlffetences between easy and dlffleult 
tSKt: for any of the thrfee reader grottps on any of the three dipendtnt * 
yariatiles . ' _ ' ^ / ' 

Second J wuld^ .-t^ be dlf f ereacee aaqng the . ^ 

groups dn^t lis comprehetfsi^ scotea for both, the easy and the difficult 
t;fKt? Tatlt 11 shows the mean comprehtnsion icores and the standard 
devlatioiis of theBe scores for each ci the three readsr grQups . f or 
both the^eaay and for the difficult text. ' / 

TABLE 11 ^ / 

.Mean Scores and Standard Dev'latloiis for Tlitee Eeider Gronpi 
for Comprehehsion Scores on Easy and oh Dlfiflciilt rcKt ' 



Good . Dif ferenca^Poor Deflcit^Pbor 
Readera EeaderB ' Readers 



.Easy , .X 4,900 ^ 4.600 = 4.40O 

Taxt: , SD ■ ".^1 ■ ,,€215 .. . .7240 



Difficult X . 4.933 \ /4.533 , , ' 4.033 
Text ; ; ; SD . 2537 / .7761 1.0662 



/ 



,;jjhe difference among the tht^e reader groups on the comprehension. 
acoTea on the eas^y and on the dlf flcalt text was statistically ^ 



analyzed using the Scheffe Post Hoc Comparison procedure following 
an test which was signiftcaiit at -O048 for the easy itfext and at 
-,p01 for the difficult teKt. / Table 12 shows the dlffferenLcei between 



the oaans ^c>f thfe coiapTeheasioii scores tor ^^^msy mi for tha 
difficult teKt and.iadicatea ^hich aompariaons^^ra sigaiflcahc at 
Cha p < tOt le^el* , 

V' '.. " ■' - . . ■ . rABLl 12 

DlMeTences BaMeeB Mean CQmpceheTiBloa SeortSs 
^ ^ ^ and the Waan Square Error i Aaiong the . / 

. ' " Three Reader Groups 



/ Family a£ 




Gopd 


Good' 


_ _ _ 

Dlf f ereace^Poor 


'ConipariaonB 


MSE 


Jversua 


VBISUS 


versus 






Dlf f arence-- 


Bef Icit- 


Deficit-Poor 






Poor \ 


Poor 




tompr ahiUs ion 


.334 


.300 


.500* 


. -200 


gaay TeKt 










Coaprehajis ipn 


,601 


.400 


I .90b* 


' .500* 


Dliflault Tikt 


_ _^ ^ _ _ - 









p < .01 



^^rlbla 12 shows that tliere were significant differaaces bttweeia 
che comprehenslDii scores of the good readers: Md the def iclt^poor^ 
. readers on the easy tsKt- ^Thare were also sl^if leant dlfifereiicea 
beween the compTeherialon score of the good 'readers and the deficit-' 
poor readers; and bitt^een the 'dlMerence--poor readeps and Ehe deficit 
poor readers on tUe dlfflctilt tesct. ' 

rhlrdj would there be^ a relationship beti^een paging behavior 
on a passage an'd chie comprehension scores on that sa^e papsige? 
rable 13 shoves the Pearson Product Moaitnt correlatlbns betweeii the 



qomprehcasidn ico^ea tfa each of the two passages and the three 
Hftpendant vartablps : ninnber of images reported, text depeadeftc/ and 
.qoppleteiiess scores* ^ ' ^ ■ ..' 



/ '/ r . TABLE 13 ^ ] 
Correlations Between Comprehension and the 
Three Dependent Variables for the 
rhrse Reader Groups 



N - 90 


NLffliher of Images 

■ ■ / ^ \ 


Text^ Dependency 


Compiatenesa ' 


Easy ' 
TeKt 




;io2 




Dtfficiat 


-.203 


,172 ' 





In order to detemlne their significance ^ these correlations, 
^ert trans foCTied to E --scores The slgnificarice of these Z-scor as 
WBB thin determined by reference to the Z--Table . / ^ 

Only the CDrrelatlon of,* 246 between the comprehension score 

f : ' ^ - ■ V ■ ■ 

on the easy teKt and the number of images reported for the easy te^ct 
was Significant at Che p < ,05 level* ^ Table 14 shows the Z-trans- 



formation scores and the significance level of these scores. 



. / ; T^LE 14 . ^ V 

E--Transfotfflations 3etvreen Coiapcehemsloa and the 
Three DepsfideQt Variables aM the Slgnlficaace 
■ Lival pf these Traasf osmatl^ons 



50 





■ - - — 

. N =" 90 




; - Muaibet ; . 
"ofi Images ' 


Depeiidency * 


" CoapletenssB 






■ 


2.344 


.953 

' .340 


, -.084 

• .933 { 




Difficult 
Text . 


' z 
p 


1.920 

.055 ; 


1.622 , 
, ; wl05 


,566 




* p < .05 

. y 
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Suimary, Discussion^ Litnitatlons and Implicatipna 



, ; .Thta stifdy In-Vesttgated the %^ays In which good fr6adgrs, diffierenct 
po&r readers and deficit-poor ^readers at the .fourth grade level dif feE\ 
^ thaiV use of Iniaiery ^hile ^^gadlng. Thirty ^good readers, thirty 
ddf ferenqe-pootf leadeM a«4. thirty deficit-poor readers were selected 
OTi the basis of Stanford Diagnostic Reading Test scores frott a total of 

r ■ — • -/'^'^ ^ " : \ - - ' ■ ^ ^" ^ 

23& fourth grads students. who fbrmed the subject pool. There were 
tqii^l puiitoers of boy a and girls iri each reader, group, and the subjects 
were . matched on SES uslhg^ parental occupation' as an index of SES^ 

" these ^90 subj ects. petf orbea the f olloving "^ski Each subject t^ad 
tw passages, one at the third grade level and one at the fourth grade 
level, The subjects v^ere instructed to stop at the end of each 
sentence, ^If the sentence gave; them a picture In their mind they were 
asked to describe It, If the sentence did fto^jt give % them a picture, 
they were ins truce ed to say "no" and to continue (reading . Each ^ub-^. ^ 
ject also answered f ive^dmprehenslon question about each: of the. two 
passages. The subjects* responses were then analyzed in terms of ^ ^ 
three vaxiables: (1) number of images reported for each passage, , 
(2) teKt dependency of the ImagiB's reported, and (3) coiifpleteness of 
the Images repbrted. The results of this analysis showed/ that there 
were significant differences between good readers and difference-poor 
readers and betweeTi good readers and def iclt^poor readers for number 



of Images reported and for the tfext dependency of the Ima^as rep 
The differences ^st^eiv difference-poor jai^def readers were 

iiot significant for mi^^'qf the variables^ and ,therf/were no slgnifi-^ . . 
cant differenGea among any of the reader group8/dfor^completenasi of 
the images reported. . . / ; X . 

DlBCUislon of the Results ^ / ^ ^ . ^ 

To aid in intarprec^g the findlnia several^ other aspects of this 
st^dy willT^ diacuised first, Thes^ ineluder Mt^ of the 

analyse of the compreKengion score^, the' finding of no .slgnif leant 
differences between dlffBrehce-pob^^^^a^^ def leit--poor reaHera f or an' 
of-the variables^ ^ the' fln^ of /no signif leant differenceB hetwe^ 
easy and dlf f Icult texb smbhg dny of the reader groups for any of/ the 
.dependent variables and th^ implications of^ patching the ;^ subjects 



on sex and S^p^' / * ^ " 

The primary purpose 6£ the comprehensidn quest ions at the end ^^f^, 
each passage, was to dlacoyer/ whether or not the subjects had at least 



/ 



a general unddtstandihg of^^4^ passages. As Table H shows the 

mean comprehension score for each reader group for each level of ^ 
'material Was at least four correct out of the five questions,^ This.-' 
indicates that as a group the subjects appear^ed to have an adequate 
understanding of the two passagea, Howevferj It should be ftpted as 
Table 12 shows, there ware signif leant differences between reader^ 
groups on the comprfihenslon scores particularly between the good 
readers and the deficit-poor readers. 



6Z 



IKe hypotheses ior this study, which slated that difference-poor 
and def iclt-ppoV rekders would differ in tfie way they used ima|ery 
vera tased! on the «sulti oiy^^^tufly reported by Levin (1973) which . 
showed ;that^\^se twa groups of Vifldars ^sponded different jy vrtien 

SiMft tnsttjaetions to image- Iti LeHn's study the perfoTOance of the 

'"'^^^^ ' : : ' '• ^- . ^ . ^ . ^ , ■ ■ _■ ; a- 

diffetence'-poor readers was improved&by such instructions ^ butrthe 
... f ■ ' ■ ' ■ . ^ . . 

performance of the deficit-poor readers was pot* Levin explained 

^ this difference by suggesting chat the superior ;wQrd attack skills of 

the difference-poor readers eTiitled^^thein fo' tak^^ of the 

iS^^ig: ins true tibhs but the deflcit^poor readers were inhibited 

^lbefe%sg^^^ word knowledge. However^ Levin did not directly 

"coinpaie the perfotmancds of th^ dilferehci'^p'qo^ ^ deficiti^opr 

reaiiexs iti either the :treatinenc group or the control group * nor did 

he ^ivestlgate imaging' beiA ^en rio;^ttstru^ipiii.^t image were 

Siveii^ -^Therefore, it^Ois not eitat^^ifi'^^^ in performance 

^mtm to tally due to the abtlity;^tp respond; to imagery ins tKudfcW^ 

1£ thara was a-Hf £ erenca in the way the two reader groups used 

imagfxy prior to or" without Instruction. 

/ \The results of this study suggest that the iTnagin& behaviors of 
differenca--poor and deficit-poor rfeadgfe^^ when no ^instruc- 

tlonfeVare given, ^ey clearly .luppbrt fti^^^^ abncluslon thatj diff^t^ 
ences iin per.forn hecwekn thi- 'tof feren and def idit-poor \ 

tteaders.were du^ suparior word attack skill#-of^tHe 'difference-- 

poor teaders enabling "theni to better pspond to the Instructions, 



. . • ^ ^ 54 :^ ■■ 

The rea6lts^Df no sigrifficanLt differences between, the Imaging ^ 
behavldrs rti dlfference-^podr and deflclt'^^ linply that both 

groups can te combined Into one cacegory of poor readers with regard' 
to .ioaglng lehaylor; ' , ; 

The findings of no stgnif leant differences between the easy and 
the d ifficult paatertal for any of the three reader groups :an any of 
the dependent vartables is an important binding for ;^ two related reasone, 
First It Indicates that the subjects In the three reader . groups used 
>iniagery in the aanie way even If "the difficulty level of the material 
'^^rled. TKls finding supports attributing any differences found " 
between the ^ imaging behaviors of good and poor readers to their read- 
ing ability rather ;;Chah to . their responses^ to the difficulty level- 
of the'materlaL* Second, the easy and, the difficult pasiage^ had \ ^ 
different content* Againsithe finding of no significant differences 
between laiaages aupp'orti ^a^^^^^^ found to the, 

Vfpadlng abdlity of the .reader leather' than to the reader-s response ; 
to the content* / ^ 

;-Thri high Level of correct re^ppnsei on the comprehension questions 
indicates that the subjects understood what they were reading^ at least 
at, a^literal lavel. The result of no significant differences between 
dif ference-^ppor and deficlt'-poor readers oa^ any^AOf the dependent ^/ 
variables indicates that these two reader groups can be cbnsidered as ; 

• : . . . ■ . ' ■ ■ ■ — f 

one g;roup of ;poor readers for this study* The flridirig. of no ... . .v" 

significant differences befween the subjects^ perforfliance on easy and 



/ 



difficult material among any of the'' reader groups any of the 
dependant variabiesV combined witW the Snatching of the subjects on : 
sex arid SESj supports associating any /differences found with differ- ^4 
fences in ^the reading abl^^^ rather than with the 

level of ^ the m^erial, the content Of /he material or the experimental 
backgrounds of the subjects^ / - ^ 

- Thefiriding that ^Qod readers reported signif icatttly more images 
than either tha difference-poor or the deficit=poor readers is' based 
M an objidtive count of the nuttfaer of images reported by each subject 
The cQ-ncJ^usion is straightforward i good readers Image more than poor 
readers'l This finding provides some insight into the Results 
reported by Levin (1973) which showed that instructions to image did 
not im^bve the perfomance of good readers - B^Mrf' the. P^es^^ 
findings, it appears that good readers spontaneously usfe Imagery -wh^^ 
re^ding-^ Th^efore It Is n6t surprising that Instructions to use a : ^ 
sikategy .^hat the good readers were already using on ■their own would 
tevidlttle effect (1975) and,;Sr^saley (1976) trained 
good ind .averige -readers to We Imagery, Though if niff cant ^^^r^ 
in ffvor ' of the imagery training were v%povtM^ i£pv -^T^^ studies', 
Pressley (1977) latAr, indicated' that none of thte demonstrated effects 
was very i^|*ge. Iff as the present study indl/cates, the good readers 
in these studies wpre spontaneously using imagery, it is also not 
surprising that the effects of trMning In pe use of imagery would 
be reduced s 



The finding that, the good readers had slgnlfica^tly^lgher text 
'dependahcy scores than either the difference-poor tlie^.^£|^lt-poor 
readers is based 6tt the analysis of the investlgatbf - s ratiftga, which • 
were shown to be consistent when compared with the^Mtings of^a second 
judge* This finding indicates that the images repOirtei" by the good 
r eader s more' clo se ly re fleeted wh a t was ac tu al ly re ad than thfij^magee 
reported by the 'poor readers. The method of analyzing text dependency 
used for the present study was designed to give an overall assessment ^ 
of that vari-abie* ! However, inppectioti of th2|T.verbal protocols > 
indicates that more specific analysis could providiS additlonai 
information about reading and imaging. For example , specifically how' , 
do good and poor readers differ in the teKt dependency of the images | 
reported a^d"^at\ can this differerice tell? i^^^ the compi^ehenslo| 

of good /and poor readers? EQ^^^eKample 5 JniperCtloji 'of the. good and moor 
readers;'- protoeoIS iShow^ 'a tendency for good readers to sometimes 
report* an image that^^^^^^t text dependent whsh they are making a^ 
guess about why a particular event is happening. However ^ if th^ 
next sentence provides the reason for the events tlie good readera^^ 



usually correct their guess *and report a texp^deperident image for the 
next sentence, ; For eKamplt^^^^for/the #entehce; tliat read: ' 
■y . ' "You look like you muI d use a Bi^m rt 

^U^^fi'. .- -said. ^ / ' ■ ■ ' ' ■ * '^;-:.-^Xyy^-^J'-:-/: 

■iO^^good reader reported the following imagei * ' - 

' . ^ **A ^boy wearing a swim suit, because the other boy 

■ ' i- ■ / - ^' ' - ' . ■ ' ■ ■ ■ 

. said he could be ready to. swim, now. 
The image of a boy wearing a swim suit was not text dependent because 



no "mention of a swim st^jft-iJ iti the SBntence;\^Thlfl laage -- -^ 

represented the reader 'i trying to understand why the to^^^p^^ like 
he- could use a BwlinL She next sentance read: - , . ' 

^ : i"To wash some of that ||d off you." ' ■ •' , 
The image the good reader repprt ad for, this sentence was: . . .. . 

-. "Oh! He was wearing- tnud." . ' 
This particular reader was able to make a correation .In the image 
reported based on new Information provided by Ihe next senterice. 

' ' T^s. behavior on '*tha p-art of good readers ,providis.:.iome ^evidence . 
that readett cari^ise verbal; and . Iniaglnal codes separately .and together^ 
in, a very flexible and dynamlb way. This type of behavior demonstrates 
that Pavio's dual-coding theory is- applicab W to .the reading process . 

Poor readers, however, did no t^ ap Jar to deal wtth Itnaglng while ^ 
reading in this flexible tfay. There was a tendency *qi^ the pa^, of| « 
'poor readerk -td^'-re^ort no Image fdr a sentence that did not reinforce : ; 
theiir: previous image or to report! ano thereon- te3C|- ^epend 
Instead of- changing the Image; toVf it the^'sentence, poijfS^ders 
seemed to either reject the information in the sentence or to adjust 
the inforpatton /ta ffit a previous iniage. 

•Cv^Vvi^e iignifican of the difffltence between good . and poor readers 
""•iif 'text 'dependehcy indicates not only that the two reader groups - . 

differ on f his' viri^ble but 16 also proyldes direction for further 

■ ' ,. - 'y ... '\ ■ .'; '■ ■ ^ ' ■ -" , ■■ ;■' ■ 

Investigation. , . , 

The finding- that there were hb significant dl|prences, among any 
of the three reader groups for completeness of. the imagea reported. -is 



also based dn the analysis of the fnveBtigdtor-s ri^tlngs which were 
^ shown to- bfe COM is tent ^en compared with the ratings of^ Becond 1 

judge. There are two* poiSible 6Kplartati6ns for this fihdingt Flret 

it is posalble that the subje^s left but or could, not adequately [ 
j[ verbalize all detaila= or aspects of the mental pictures they had * | 

Though it j^oulfl have been possible to -probe the subjects for more / 



detail ttetf^WQuld not have been consietent with the verbal protocol 
analysis technique, ' It^would be pbssibla to further investigate the 
completetiess .yariable by probing the subjects for more detail as they 
reported their Tnental images »^^^^^^^^^T^ is that good 

and poor feread4rs really nof^ttf f er in the completeness! of the 
images they have when they read* Perhaps completeness ii not ja 
variably that *can be associated with ciental ^ 

Limitations^ - '.v " ^ : '.'-[.j^./ W'^-^^--} .-^^ — / / / \. 
A^ntmber ;d£ ilmitatlons must bi^. ^pt :in mind whe interpreting : 

the results of thlp study. The first limitation fcbncern^ the scoring 

^ - .1 ■ . ^ . \. ■ . . - ' ■ ■ ' ^ %^ "' '" ■ " ' ■ 

of text dependency and ;cofflpleteneas* The scoring of these two 



variables Involved making a judgment baaed on a eferieraL impieession of 
the text dependency and the completeness of ^^^e reported- toagea, > r 
Though these scores do give a general Impressioh of some of the 
qualitative dlfferendes in the images reported by^ the good and poor 
readers, the incerpretation of tlie' scores to done with caution 

due to the lack of a systCTatic acoring procedure. In addition j the ^ 
scoring procedure did not take into account tKe dif f erences between 



simple A compotind and cofflplex sentences. All sentanceSj even the 

■ \ \ ' ' * 

compotind\ onesi were scored as one ientence* 

A aeddnd limitation of this study was the use of self-^report , in 
the form of verbal protocolSi to c^lec^data On the Imaging behav-- 
' iors of good and poor readers,. Ihough this technique has been shown 
to be a useful research Cool (Newell & Simony 1971) and (Olahavsky,' 
1976) the subjeetlve nature of the technique must be noted. 

Two other Itaiitations of this study concern randomliatlon 
and generalizabillty. Though an attOTpt was made to randomly 
select all 90 subjects this was not possible with the difference-poor 
and deflc^-poor girl readara because of the small nimber of subjects 
in these groups In the subject pool. All the girl dif £ erence^poor 
readers eKuept one and all the girl define -poor readers in, the 

- - - '-m 

subject pool performed the experimental task, The second limitation 
concerns the selection of classroom units. It was not poeslble to 
select classes randomly froni the entire ffipulatlon of fourth grade 



classes in the three school district a. Because of this limitation, 

- . J, 

caution should be used when generalising the results of the present 
study beyond the sample population. 



iropllcatlons . ^ 

- '-^ * 

^v^he^%f Indings and the methodology of this study have a number 

"^^j^ -'^ ■ ■ " ^ ■ 

;'^^;^&^^^t^^^^^^^^ for^further research. Th^ specific findings Indicate 

fH^^^^^-^ ^ ^ ^^^^t;^ for further resaarch. Tl&ijnetho do logical problems of 



' : > -a'-^^ W* -**^ '^i?^ -' 



^ ''\„\.l :#V^^^ls .Study give some inaication of howi future researchers might 



X ''^i^'^S(i^it^Bd differently. 




4 



The result of significant differences between good and p^or 
readers for te^ct dependency supports further investigation of how 
good and poor readers differ on this variable. One possibility for' 

such Investlgatton was desprlbed In the discusBion^ctlon of thla 

if ■ . - 

Dhap^ter. A related topic would he to Investigate how r^eaders use 
Images to help thein sequence^the events In a passage # The verbal 
protocols of th0 good readers showed that this reader group had a . 
tendency to|€udLd from one Imagp tot the nesct so that their sell-- 
= reported Images raided the entire sequence of thti^aseage* The 
passages used In this atudy^^ere narrative; another possibility for 
further research would be to Investlga^ whether or not the Imaging 

^^^avlors of readdfi differ between narrative and eKposltory materials 
Flnaliys fourth graders were eelacted for the present study; further 
=^ Investigation of ^^e??f ihdlngs with grade levels other than fourth is 
indicated to determine if Imaging while reading Is developmental In 

.^nature* 

Following further confiinning evldeuc^i there are Instructional 
/ iiDpllcationa for the results of this study* If further research can 
show how good and poor^ readers differ in the^'^teKt dependency of the 
images reported^ poor readers might be instructed in how to image. 

Inspection of tCe Verbal protocolf about the ^mages the subjects 
In this study had when they read showp-.that this technique (verbal 
report of 'mental linages) could have value for*, diagnostic purpDSes, 
.The images reported by the poor readers in this study fiequently 
show hAw the reader taisinterpre ted what was read* (Sfee nuni:ar 48 in 



AppehdiK C for an eicMple of a protocol of a poor reader.) : Glyeii 

thir^type. of liifotfMtlon it would be possible to ^itfiratoe v^^ 

how the reader becaiej confused, * < - -o 

MathodQlQglcalMbnpllcatlons for Future Research t The'xesulta , . - 

aii^d the methoda used in the present study have a liiffltoer o£ implica^ '' V'l*: 



A- 



"dlf fer^in thsjway tt^ a difficult 



/'/^'(iW one to in-veatd^Eate bBcauSdKtt/ii^ Jmpesalble to inVGatigate a compLiK 



V ' mental proQisil^^l^itKout:^^ by the 4nt of Iwestigatton. The 

^. protpebJ^^SijIyi^fiifechnique was selected J^ause It appeartd to 



fT:: 



' ^^tmfce^f feC^lfije'^ least Vith the on-going^^pEoceas, The mijor problm 

M:" f ^> '^^^^^i7th&4s^thod^as that there \?as n& bbjecttve way to deterTnine if 

^^^r^-^p. the suMfi^ta ware in fact reporting the pictures they had in their v 

;i "^^^ mifadi* ' Tba assumption wab made that the subieccs would repcrt what 

they {rt^a aaked tb:;report* - 

' A. second fflethodological problem of this study was the analysta . 

of the verbal protocols. The ^uantatii?e analysis simply requlreti^ a 

count of the irnagea each subject reported* ^ However ^ ^he qualitative 

J = ' ■■■■■■ ^ " ' . 

analysd^r k^S^lved selecting qualltatlVe variables and developlrtg ■ 

■ appropriate Diechods to analyE# them/ Text dependency and completenese 

weri selected as the two variables to be analysed for this study 

because they representad two important Aspects of recall "about a 

sentence: the degree to which th#?f recalled 'material reflected %^ha£ 

was actually '^^Gated in the seiitencfe and the degree to ^^hich the 

■ ■ J '■" ■■■ ■ . ' ' • 



, = tions for future research, . ' ^ " 

/'f ,1 .'i , The probl^ posed for this studyj how do good arid poor readers ; 
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roateilal recalled coatalned the Itifornmtlon presencsd In tlie eentsnce. 
However* It is Ijnpoxtaiit to not? that only tvo qualitative aspeats of 
tha Teported mental images weie ideatified a^^iialyged for this 
study, .pther qualitative dimensions renaiti to be ideiitlfied asid 
an^ysed* ^For example.^ Inspectlori of the vsrbal protocols showga 
Chat some readers reported images that sequenotd the events in tlie 
^paasage. It appeared that these readers were using images as a ^^.^ 
of oTganizing the-mat«laL they^ had read* The use of Ifliagei. ^^SM0 
sequence or organize m^erial that heen read would be a W^^^pl 
qualitative n/ar table far rnaLysla in future inveitigatloni SS^'^ 
and re&diiig* 

■ ; . ... ^ . - ^. 

- A third methodological prDblem of this study was the scorlag of^^ 



ce« depeiidancy and coapieteaess . Tiict dependtsc^ V / 

were scored on a scale from one to three based on aa g&tieral topresigfon 
at How text dependerit and hw conplete the reported^^lmilge ^^as. The . 
tsajoT reason a systOTatic prDCedure for scoring tMt, dlllpamdenis^as 
not develops ¥as that it appeared that an linage and tAe-tipa£ulaess 
of that image was ujilque to a particuXar person. As resalcV^a* / _ 
image might not be strlctLy tent dependent but it could still aid \ 
th^^^ riader in 'processing the informatlpn in that sentence. Fox 
fiKarttple for the sentence In the ftrstS^^sage that raadi 

''But I- PI glad 1 have sppe time to Jecid|^^|jat-^, » 

kind.*' (Kind of atiplafte he or Sffe^wmts to fly.) 

■ . ■ .\ ^^^^ 
« ^ ^ *' ' ^ 

One^ good reader reported the followlftg imagei 

" . • . ' ... ^ "'y^ 

vt »»i see a hoy paging though a book with ' ' 

♦ 

all kinds of pictures of airplanes, He*s , 



trying^ to decide what kind he wants ,tp ^ > . . , 

■ = \4iw., ' ,; . _ ^- V ;^ ■ _ ' ■ 

' . fly when he gro\^s up." = 

' . £ ^ ^ , ' ■■ ■ ' ^ ^ ^ ' ■ 

-1^ ^he iaage of a boy paging through a bodk trying'- to dteelde what 

kind of airplane lie waflts to fly whep^^he grows up is a reasonftble 

cfti to have for the paTtlculaT sentence jfhat was read* Yet stTtctly 

^peaking, it was not tfijct dependent because a boy pagliig through a . 

' ^ - ^ ..... i 

book ^aa . not laentlohed in the original sentence.:^ For this reaaon , 

text dependency was stored on the basis of a general Impression in 

or*fl©t to take into account the unique and fleKible ways that readers 

use Imagery, One possible v^ay o£ systematizing the scoring of ;t^t. 

^Z"' dependency . would be' feo^ thi& vaciab^ using a larger soale and 

to Inclnde | number of dlttenslorfs in thi^rBCale^Buefr^^^^^^^^^ 



not the riposte^ imMge is reaspnable givenfa particular^^aStbhqi^*^^ J yi - 

The scoring of completeness was also based on a geneir^5Efe|^p*fet"^jr 
feSlon* HDwever, the scoring o£ this variable could be systemaiiftd hi; •> - - 

% - 15* 3.^^* -t,? -■ * -.4- =--'^ ' .V _ ■. " ^ "''V':^ 

fox future investigations by comparing the number of pjroposltion^^&,^^ri|^f^^ 

xhe original sentence i^ith the number of propositions In^ the reported ^^'-^"^^^^^^^^-"^^f^- ^^^v: 

image* » ■ 

4 final methodological iDflplicatibn "for futjire" research concerns 
the relationship between imaging and comprehenaioriU ^^^^e results of ^ 
this &tudy ahowed that the correlation between the comprehension 
scores, on the first passage arid the number of iinages reported for 
that p^ispage was significant at the p < .05 level, •^lie correlation 
bitween .the compxehenslon score on th.e second ; passage and the ntmber - ' ^ 

of images reported, for {hat passage was significant at the p ^ ,055 

* . . . . 

level. In addition there wbtb significant differences among the / ^ ' 

' ■ % ■ ■ ^ ' 



r ' tompTChenslon Hcorei of the three reideT groups* rhough these ; 
differences in compreheaslon scores did ftoc exactl/ paxallel the 
- differences irt the iMnberf of Imagei reported Mong the three teadei 
groups j there was sonie correspdndenct * There ^ere slgntf leant 

. . ^ dlf f^^^^ the deficit-poor readers 

. on the cofflpreheneion scores for.hoth the easy and the dtfficulc te^t 
iuid slgnlftcant differencei bttwee^ th^ good readers an^ deficit- 
poor- readatS' -for-tttob for botli che easy arid tile, 

dlffilcult taKt. These results sug.gest a relatlonahlp between tJtoBifla'^^^^^^ 
while reading and reading comprehension. Future laTeatlgatlona with 
several modiflcatioiis of Che methods used in this study might clarify 
this relationship. For eKainple\^th|f4CDmprihins in , 

this study meaaured coEn'prehensioii tfaly at a literal leval* In order 
to bett^r^nderstand the Velaiionshtp between imagCns) and reading 
coinprehenilonj it would be Important Co also measure comprehei:i&lon. 
at an inferential level. In addition^ ^only' fl^e questions were asked 
about each passage la this stndy*^ k fltrial suggeatlon tot future^ 
' rteaarch' wbiird:^^^^^^^^ questions .to l^prove^ the .ipellibiltty 

4^^- ^oi the compxehenaion measure, ^ ^ _ - 
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■ Practice Passage % . - i ' 

: ^ / ' Thjrd Grade Levei^Paisage ' ; , 

-FSurth Grade Level Passage 70 



^ PRACTICE 

■ Peter and Penny were delighted with the cabin, where 
thiir family was spending the weekend. There was a huge 
fireplace. And there were Bunk beds The boys were as . 
hungry as bears and gobbled up the potato ;^pup^# chicken 
Sandwiches and hot cQcoa their mother .^Jced for supper . 
■They wanted 'to try out ,the bunk beds they went -to bed 
right after supper. > . • 



71- 



i/t I Flew a Plane ^ 




When^I grow, 



But I 'm 



r 



to f ly^ fflane\ 

glad 1 have some time ^ decide what kind. If I flew, a 

.. . : ■ ^ ' ^ ^ 
passenger plane, I'd take my whole class for a ride*. ; My . 

friend Ernest/w^Duld be my copilot*/ Linda could the^ 

stewatdesa^ "Fasten your safe% beltB,; please, " .Linda 

.would say* Then I'd start up the engines* ^ Brriimimn, 

t^imnm, brruitmiin* I'd wait forvqlearanae frbit) the control, 

tower and taxi down the runway'^/, Then the enginjs w^ 

begin to roar* BRRUWM BRRUMMft '%nd of f we ' d go-^-yUp, up, up 

into the sky^ high over the'^clouds. We'd 'look down, ^and 

thm clouds would hS"^! white and f luf fy^-^like ^la^hed. 

potatoes- If 1 flew a .darg.o plane, I'd £l^ fcp rndia 

bring baq^ two. baby eie^hi5jits for the dir^s 



*h^m ov^p the'' ocean ' and cArole arourtd U^iiJ 



tents/ Then I'd .land on the circus ground¥ tftd let ^«awn 
the ramp . . The /elephants , would ;sinell« the ^bpcorn sand 
peanuts, and /they'd lift their trunks and squeal. ^ 




1/ 
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Albert and I were -in ASgood^ mood as we walked home>' 
froiji s.e^hool-. The leather ;i^s so nioip^^^we^d taKen a detour 
around by Muskrat Wallow the most beautiful place in 

I, i ' ' 's 

Glenwood* Tljere were woods in Muskrat Wallow^ o^ka and- ^ 
cedars with a good smell and . sticky pines ^ and .squlrrelfe , 



,;rftobitB,, bijcdSf and .sometimas even deer, Ther# Were all t 

V ■ ■ ' \ ■ ' \ ■ ' . .p ^ . . ^ - ■ . s _ ■ ' r ^ 

kindS^f pretty flowers toov especially in spi'lng^ and 

close to the creek some deep g^een moss gr^w/that was 

/ 

soft to 'walk on as eKpensive carpet/ / 

"Boy/ Trudy ^ the creek sure lookp' good today/* AXb^i't 
s'aid, "Soon it'll be warm enough f€r swimming again*" 

r J^ooked at him and laughed/ "You^ look like .you 

could/ use a swim right nowi" I said. "To wash some of 

that mud off you." ' 
' ' • i. ' ' ' 

Albert IcTokad dc^n at his sjfihool clothes, which were 

a 'mess, as usual. If there w^s a tree, Albert had to 

climb' it; if there was a hill, Albert' had to roll down it; 

and if there was' a mud puddle / Albert had to fall in it* 

Mrs^^Merriweather was waiting for us. When she saw 

Albert, her eyes and mouth opened wide, "Where have you 

been?" she demanded, ' * , 

.J;:, ,"Pla^ing in MuSkrat Wallow," I said. , 



Appendix B 



Comprehension Questiona „ . ; > f' / ' 



Questions 




What did the persdn telling the story want to do 
he or she^ grew up? ^ = ,^ 

a. Build a house 

b*> Become a fireman ^ 
Q, Fly a plane ^ - ' 

d. Drive a truck ^ 

What did the person telling the story have to wail^^ for 
before taxiing down the runway? ' 

a. The person had to wait for clearahce from 

the eontrol tower. 

. . . m . -- - - : \- - ■ " - ' , . . . . _ 

The person had tOtii^arlt^ for the engines to ^ 
warm Up* 

c. The person haid to wait all the . passen^ 
gers to get on. 

d. The person had to wait for the snow to stop. 

What did the person telling the story say the clouds 
looked like? . _ 

a. White cotton 

b. A snowy field 

c. "^ Mashed, potatoes 
Id. Whipped cream 



: =. . . = ' . . .- ■ 

i!^'' ' . ; . " = = ' _r • • ^ °. 

= . :.= = . = • • ' . ■ = • ■■ : 

^ ; 4 , What did the person telling the etory say he or she 

^ .. : / / -^^r ^ ■ ' ■/ ^ ■ ' 

.^rr ^ ; ' i^duid bring back frofii India? . ^ 

j;;}'- ■ a.'; A tiger- ■ _ ' ' ' }^ ■ 

; ^ ; ' b. A J,ar^ elephant ^ ^ ^^^^ 

' c ./;^^ V'V* Two baby , elephants— / ^ 



-JT't '. ? 



d* A snake 



5^,^ Why would the.elephants lif^ their trunks an4 squeal? 

> V ' • • - . " .J ' ^ ■ ^ ^ ■ / ^ ■ 

,^a.|. They were 0-ad t#get pff the plane, 

b. Elephants -always do that. 

c* They sme lied the popcorn a 



peanuts at^ 



the circus. 
They were angry . 



a}--. 
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^t,: ^r^- ■ . y--' ■■ ■ ■ ■ ■ ■ ■ . •■■ 



-* ■ ^- T , ■ ■ ■ Questions 

'.-.,r& '" ..... 



:* ■ ^"^Ei* " ■ ■■■■ ■ . • 



-.v^il.*.--;.- 



•■ 'iiW*' -1. « Who isi itfalking .home from school in the story?'? 
.■ ■ a.i" - Albert. . - , , ; . ■ 



f 

J 



b. ; TrGdy and her mother 

c. Trudy - -..v^v*. 

d. Albert and Tri^J^ . .^'i^f 



: 2. What fctiad of raiood were Trudy and Albert in when they 
. \_ walkea hdme from school? ' V 

r [ a/ -A sad mood 

% b, ^ A' bad mood ^ ' i, 

^ ^ . ^ - "^^ \ . ^ . ^ . ^ ■ . ■ ; ■' ' 

: ■ ' ^ c . " . A good mood ^; ' - ' 

\ ^ ^ '/^ d* ^ An angry mood ^ ; ' 

. " / / 3. Musfc^at Wallop „wasi . ^ . , r ^ ^ 

: ^ : , , a . . An ug ly swamp ' . , - 

^b, A place where^nothin^ ^could IfV© ^ 



A beautif ul«, place 
A. Bcarcy place 



4* Albept said It would soon be warm enough/ to: 
, a,. £is^ng 



b. Go swimming . ^. ^ \' ' " ' - i' (^^ 

HtiBt .for frogs 
Throw -^tffies in the creek 



Subject 



Appendix C 
Scoring of Verbal Protocols 



'■ • - ' ' ' "'^-^fitJ?^ ^ • , * ■ ■ • ^ - . . . 

T-D. ^^Text,=ae^%deMy" ^ . ^ eompleteness 

3 %^i|h;^e|Yee ^ text dependent , ; ;3 ^^^coTOlete 
% 2^ partial taxi dependency 



1 ^ low degfa# of text dependency^ 



*2 ^ 
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partial , * 
. ^ informatiori 
not coB^lete 



^7 



If ; I Pl^ .a yjane 



0) 



0) 



Senteriee, Read : 



1. l^en I grow up I'm g9ti% to plane. 
^ Verbal Pro^^; ^ / 

, . I. sea a ;$lttla boy .at ^^9^!l^3^03 
that wfc^^ Ji^ grows 
^ a piano ^ 

-2."' Bat I'm4lad have Isome t&ff^W^Se^^wha kind.* 



1 s#e a boy^ with^ll^:. these airp^ft^ 
^: detti4ing which one ^''h^ 

to fly. , " ' L^* 

3;«^ kS-f| I ,f let? a passenger ^tinep iVd take^tty^hole 
class for a ride* . - 

I see him riding in an^ airpigni v^ith^^ 
. \ ^ . his? classmates ' J 

4i My friend Ernest would be my copilot i ^ ' 

^ / I see Ernest sitting in a ohair 

beside him. in the cabin iji the front 
of 'the plane. ' ■ ^ . ^ - • ' 



d d D 5 
T.d/ 3 3 ' - 



C. 




Linda could, be the stewardess * \ 

. , I see C lady^ afe a , stewardess. 
"Fasten youi saf^y belts,- pleas^" Linda wou] 
I see £inda by the mike talking and 



c. 



0\ 
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, 1 3 
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' 4 



saying, "Please fasten your seat b^lts. 




7» Then I'd^atart up, the engines^. ' B^Mnm/' brriinrani \ 

■ ^ I see tl^ plMe Starting iip*f * 

8. I'd wait for clearanpe from She control ^tipwer' 
^ and ta^ci down the runway^* ' 

, / I 0ee ^im talfe^g^p3^^^^^^^^hone>^ 

: - * , getting cleiranrfe^^^ on 
' / : the 'runway antf .then^^^^^^^dffi^" • 




9. Then the enginee wo^l,d b%g±n 'to^^aJy* 



>10. BRRUMM BRRUHf^and off d go^-up , ; up ; up IntQ 



I see 



real ^hlg^ abpVe the, oloudsi 





2 


2- X"' 




2 


2 


•T.D.' 


3 




C. 


3 


3 


V- , _ 












, G. : • 


T.D. 


3 ' 


3 


C. 


2 


2 ' 


T.b. • 


3 





and fluf fy4-llke"nm9hed^pDtatoe^*> ^ 

I see him and^ tti& hthet jgnys looteAng I 
^^^'^>^rdown at^^he clotids/ ^Tl^^^)^k like / 
' ' mashed jpota'toes* " ^v -^'^ '^^^^ \ * 

'12*^^ If I flew a cargo plane, lM;^fl^CQ Indla'and T^V* 
back two ;baby elephants fibr 



3^ 



" I see' him ' f lyin§^^ 'K;apk ^" f to Jmdia. r^ 
and .bringing back ; t^ elephants 

in .'*^oaga>^ ^ ^. \ ' 



2 



^^./I^d fly thfam over *^he ocea; 
^^^Vlisaw the tante. 



n an 



a around until 

I him flying tl tsle hants ove^ ^ 

the ocean \t£ll he n " ^^^ 5me^ i^ente* ^ : 



. Then^I'd Ikid on the circus^- grounds an^d let thei 
V . , doW^^he ramp. " ' . . 

i s^e an elephant cdm.in% out of a clfge 
an^dr^to tH^ 'a%rcus- 



ERIC 





15 . Chfr, elephai^ts wou3,d smell the papcom and peanuts , T .D ,^_J_^ 
' ^ and .ttiey'dUft their trunks iqupal. * : . . 



C. 2 



^ ^^^hem lifting their trunks and 
■makin% funny noises.] 



Total # of I Images 



14 



T . D . s cor e 2.857' C Score 



2.429 



Muskrat Wallow 



Albert and I were In i goot mood as- we walked home 
Jrom school. : ' ^ , 

'J. see 'two kids waiking home from school 
and tilling jokes. 'I 

The' weather was sb nite'TJe'd taken a detour around' 
WMu^krat Wallow— the' iwst beaut Jtt|,place In 
rdaenwood.- ' ■ . . ' . ■ ; *: : 

">?l'"l see them walking arouna^--'a'*place 

that's maybe a fort. ' ' . 

3 There Were woods in Muskrat Wallow, oaks ani^edars 
with a good smell md sticky pines— atfd .iqu^trels , 
rabbits, blrdif'^nd sometiiies even d6er. , 



,T.D.. .2 
C' 3 



T.D. 1 



C. 1 



T.D. ^3 "3. 
C. 



ft:-. 



■ I '^see^^ walklrfg.^p&^gh %^oods^and ^ 
seeing all so^S^ ,r^;|niinals attd different 
kinds of trees.;* - . • ■ „ , ■• 



IV 



- / ^\ 

4: ' Th^e were ^1 kinds of T^^X^lqw^rs^ tfoo,; 

aspecfally in spring* Mrid clotfa^ th^c^k 
; ^^sr^^r^An mo^s graw tlfet WSS as Soft to 




specially in spring* anqi c^^^ 

deej^green mo^s grew tlfet 
aff on as esipensi'^e carpet. ^ 



T.D / 2 
C. 2 




I lee 4thera picking flowers ahd^ |i|ing 
all sOTtW- of pretty kinds andf,i sife the 

. ^ ■ ' ■ ■ ^ a I HtA 



m 



walking on: some moss 
» ' axpensive carpet . ^ , ^ , 

#^.5 . "Boy TruiyV the creeK sure^ looks ^^od ^day/ 
i I ^ , .. Albert ^ald 



T.D. 3 



1 .se'e Albert talking to, hsl lt,ieo*^saging, 
. "Boy , the' creek lo*ks good r' 



c. 3 3 
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I see Albert saying "Boy, poon it'll 
. be ^arm' enougji , f or awintmihg- again . " 

7. 1 looked at him and laughed- '\ . a., 

,^ ^ . I see Trudy J^ighing at Albert. ^ 

8. look like you could use a swiffl;right now," 

^ I sa& Trudy saying * Albarit/^ "Boy^, 

X ^ you look ^^1^. jpu could use a swim 



C, 3 3 
T.D. ' 3 .3 
C .-, 3 



ri 



now. 



9;. '^Ta^ash some^of that mud ofi^yp^." 



T.D. 3 



3/ 



s 



t Ree^frudy loofcirig- at ^ Sl^fert and ; ^ 3 

saying he's got m^d on h^. Urn Bho\^^^j: - > ' 
t4k# a swinC.tc^ get the mul of|. ^ . 



^10. ,Arb|rt;*l50oteed*^wh^ at hls^ sdhooL clotheBj whJ/ch y^fere^ T.D, 3 - 3 
>^ *a mess, |^ uiual. " J^^^^- 



*f ^ . .... . .. 

■ ; i Albeift Idokin^^t^ his. school 

, clothfeS/ seeing that they're all . ! 

dirty they 'Usually are. ' ^ 

■ . ' % . ; . ~ V ^ ■ • . .. }\ 

11- If* there was a tree, Albert had to cllni lt| 
if ^the^ri- wy # hiiri Albert had to rollQdown^ 
it i and iff there ^^^s- A mud puddle, Albert haif^^^ 
to 'fall in it^ 



.4' C • t- 3 



I.D. 3_ 

C. 1 



"I pictijre Albert getti^P^im^ 
' dirty fir^ falling intc^Ca^Md puddle. 

12. Mrs. Merriweather was. waltlna for usT'^^^ 

I ^ee a lady waiting for the t^ boysi 



13. When Sjrfe sa^ Albert » her eyes a^d mouth opened wide. ./T.D 3^ 

^ se^ a lad^'^teing Albert with his 

With her inoijth ^ 








X 



""^^ll^. **imere have you bOTn^" sbe demiiided. ' ■ ' * ' ^ ■ ' /T..D; 3 ll^i'-^f^l 

► ■, where they'vff'bi^qft 



15 . "Playlrig ,in Muakrd^ Wallo» , " I' said 
Total // of Imaae s 14 T.D. scor e j. 857 
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A^; '^^ ^ ^ * \ ■> 2 ^ high degree bf text dependency 

: . V' . = ' 2^ psrtta^ text^ dependency 

I f law d^^fti of text dependency 



C . ? Comp le tene s| 

3 -"completi^ 

2 ^^artlfil informat 
information 
^. 1^ not complete A, 



If FleW:a ^^^^^ 



Sentence Read! 



* 1, Whelf I grow up I*in going to, fly a plane. 
4 Verbal Protocols 



But I'fe glad I h^^^rae fcimp. to decide Wiat kl^*- 

. I sefe^^somebody trying to daal^e- 

3. If I flew a passenger plane, I'd take my whole 
' class for 'a ride? \ ^ . ' " 

^kf^ify frierid ^^-^^^^"f."^^-^ copilot-.'. 
' '/ I see thi^^^KI'rying .to drive 'a 

Linda could pi 



J. 



De the stqyaLfjJesi^ J 



J 



I see a girl ^ing' a .stew^aifda^s^ and % 
giving coffee out and stuff . . ^ ' ^ 

^Fasten your^srfewy^ would say 



Then I'd sta^ up^ thej.engfnes.f t^Brr^u ^rupm 
brrufmran. 



^0) m ^ 



3 ^ 



^1- 



C, 



. |When the.^^giTie; starts 'the/ propell^ar 
f^^J^]g§-\around^/ : Vr.^^V' " 



ERLC - 
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8, I'd wait for clearance from the control tower 
and taxi down the, runway. , ' 



9, Thdn the eng 



engines w 



ould begin to roar. 



iO. BRRUm^^ABRRUM^M and off we' d' gO~U|^-j up, up 
into thejsky high over the cloudi* ' ^ 

How they 'ra going to go up, ■ ■ 

We'd look down. and the clouds would be all ^Hlte 
V ^tend fluff y"llke mashed potatoes*. 

'/^ Likp someb<^^ thinking of mashed 
Ir f , potatoes an^eating them, 

12, If I flew a cargo plane, I'd fly to India and 



1^. 



brtag back two baby elephants for^the circus . 



I'd fly' them over the ocean and circle arouhd 
untfil I saw the tents. |i 

] : ■ ^ r " ^ - . ; - = 

When people are .camping they have 
tentsV M ^ ^ , ^ \ 



14* IJien I'd land on the circus grounds and let them 
■ down ^the ra^, - ^ 



iV 



'15. ^ The e 
^ peanut s^ 



Isfahan ts would smell the popcprn and 
ts^ and they'd lift their trunks and sqftteal 

To^'al // of image s 7 



C. 



t.d'. 








T.D. 


2 


2 


c. 


1 


-1. 




1 


^ 1 


C. 


1 


1 


T.D." ,V . 




T.D.. 


1 


1 


c. 


, 1 


1 



T.D* Scor;^ ^ 1,571 



C. Sc 



1,143 



^ Miiskr>& Vfei:^0 



-J .'l.j Albert and IwMe in a -good mood ap we walked 
I tjpnie from sctegi, . '^m^ '- . ' * ^ * 

■ ''(^ ' I 'if®® s boy whPlwas walking home in 
■•V^ *f . - !^ a llpQd 'mood. ; ; - < ^ 



T.D 



2 A_ 



.1/ 2- 
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The weather was so nice we'd taken a d#tpur around - T.D.l^ 
by Muskrat Wallow - -the mpst beautiful pl^asfe^ itt . 
' Glenwood . ^ ... 




are were woods m WusKrat wa±iovij u^e^& 

iars with a .M^^vsmell and stic^^ines -- and 

iirrfl|^to^^^% birds and. iom^^es even deer, 

I .sea whole bunch of aij^Wls* ■ 
playing Ground and^ havin^^' r 



C 



4. .There were ::ti#kinds of prettv flowers tco,'^ , 
especially Irt'^spKing, and close tio the c? aek some 
deep ireen moss grew that was as soft to walk' ort' 
as expensive carpet. 



10. 



T.D. 

, C. 



i: 



Thar&Lp a whol@ bunch of flowers- 
ike a flower bed,. ' ^ 



Trudy, the creak sure looks good today," 
Albert said, - ' * 



"Soon it'll he warm enoush for swinmiing again." 

I see the two boys swimming. 
1 looked at him and laughed. 




ti^t^noWj 



"You iQok like ^you^&ulJ use a 

Like they we]^S^5^7*o f ^ into ;€fie 
'■.lake and- go 'fo#^#i^swim, _ ^ ■ 

'*Tp wash some of that mud off you."" 

To get the mud off. \ 




Albert looked down at his school clothes,, ^hich 
were a mesS* as usual, 

I jj^k ^the 'boy who ^has a1 



/ 

rof 



T.D. 2 2^^ " ; 



mm 



^\Lb ihirt and jacket 
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A .. 




. '11- ' If ^therfr^wak a tree,/.Alber^Mad ^to climb It^ if 



^ thdia was a hill, ..Albert had to roll down it; 
; and? if tha'^-e #as:: a' mud- puddle Albert had to^ 
; ^ "^fali in it\ ; " — ^ 
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'-^M.'^' AS^^^i^Vl €aa him' climlDing-up a tree "antf 



rolling down a Hi 13, and- doAg.^f dmi 
^^f' other things. ^ .Jw r r \ 

' ■ ■ ^ ' \ ■ ^ ^ ^ 

12i Mrs. Merriwaathar was waiting ^for^us... , V 



J3* When she saw Albert, her eyes and mouth* opened 

■ ■ . ■ ' ■ . ^ ^ ' ^ 

She was BUrprised that Albert was 
all muddy and .stufrff* ^' - 

r4. "Where have^ you been?" she dem^nded^^^ ^ 

She %as getting red*^ Sft^^\^|Slli^"got 

mad, . ■ . v'-.-^-^^^^^©J^^ 

15. "laying in Muskr at Wallow," I sajd. ; : ■ : y,' 



totql # of image s' > 10 T.D.^Store 





T.D. 




2 . 


C. 


2 


2 


T.D. 


1 


.1 




V • 


1 








T.D. 






C. 







b. Score : 1.300 




